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CLIMATE CHANGE LEGISLATION: 
CONSIDERATIONS FOR FUTURE JOBS 


TUESDAY, NOVEMBER 10, 2009 

U.S. Senate, 
Committee on Finance, 

Washington, DC. 

The hearing was convened, pursuant to notice, at 10:15 a.m., in 
room SD-215, Dirksen Senate Office Building, Hon. Max Baucus 
(chairman of the committee) presiding. 

Present: Senators Kerry, Stabenow, Cantwell, Carper, Grassley, 
Hatch, and Roberts. 

Also present: Democratic Staff: Bill Dauster, Deputy Staff Direc- 
tor and General Counsel; Thomas Reeder, Senior Benefits Counsel; 
Cathy Koch, Chief Tax Counsel; Pat Bousliman, Natural Resource 
Advisor; and Ryan Abraham, Professional Staff. Republican Staff: 
James Lyons, Tax Counsel. 

OPENING STATEMENT OF HON. MAX BAUCUS, A U.S. SENATOR 
FROM MONTANA, CHAIRMAN, COMMITTEE ON FINANCE 

The Chairman. The hearing will come to order. 

In 1971, the noted economist and Harvard dean Edward Mason 
said: “There seems to be no reason to believe . . . that the 
employment-creating effects of restoring the environment will be 
any less than those involved in polluting the environment.” It 
seems that the debate over jobs and the environment has been 
around about as long as we have had either jobs or an environ- 
ment. 

Today, we will consider whether climate legislation will create 
jobs in the energy sector. We will examine further this committee’s 
role in climate legislation. And we will discuss what we can do to 
both create jobs and to ease the transition to an economy that ac- 
counts for the cost of carbon dioxide. 

I am committed to passing meaningful, balanced climate change 
legislation. I am committed to legislation that will protect our land 
and those whose livelihood depends on it. I want our children and 
grandchildren to be able to enjoy the outdoors the way we can 
today. So I am going to work to pass climate change legislation 
that is both meaningful and can muster enough votes to become 
law. 

Today, we will hear predictions — some optimistic, some other- 
wise — about the effects that climate legislation will have on Amer- 
ican jobs and the American economy. We need to consider these 
predictions, but we also need to consider the consequences of fail- 
ing to act. 


( 1 ) 
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We can already see some of these consequences in my home 
State of Montana. We can see the consequences in forests near my 
hometown of Helena, destroyed by pine beetles that thrive in 
warmer temperatures. We can see the consequences in sustained 
drought and more frequent wildfires, and hotter wildfires, I might 
add. We can see the consequences in decreased snowpack and 
lower stream flows, reducing water for irrigated agriculture and 
starving out our blue-ribbon trout streams of cold water — which I 
might add are a huge tourist attraction for our State’s economy. 
These are serious consequences, and I believe that we can mitigate 
their effects in a way that does not harm the economy. 

History is instructive. As a senior Senator on the Environment 
and Public Works Committee, I wrote much of the bill that became 
known as the Clean Air Act Amendments of 1990. That legislation 
established a cap-and-trade system to curb sulfur dioxide emissions 
and nitric oxides, as well. It helped to combat acid rain. 

During the debate on that bill, several industry studies made 
dire predictions about the effects of the legislation on the economy. 
Even studies from the Environmental Protection Agency estimated 
the annual costs at between $2.7 and $4 billion a year. And, during 
that debate, there were also dire predictions about job losses. In 
1990, the EPA predicted that between 13,000 and 16,000 coal min- 
ing jobs would be lost as a result of the Acid Rain Program. 

But a decade later, an EPA analysis determined that the cost of 
cutting emissions was far lower than they had expected. Reaching 
the sulfur dioxide goals set by the 1990 Amendments cost an esti- 
mated $1 to $2 billon a year, less than half the original estimate. 

EPA found that job loss was about one-fourth of what was pre- 
dicted, and about 95 percent of the job loss that did occur was due 
to productivity gains in the industry. Very few jobs were lost due 
to the Acid Rain Program itself 

Let me be clear. We should work to minimize any job loss, but 
we should recognize that, in the case of acid rain, the negative con- 
sequences were far less than projected. We should keep this in 
mind when similar claims are made about the effects of legislation 
to address climate change. And we should recognize that the Bush 
administration noted how cost-effective the Acid Rain Program 
was. The Bush administration found that its benefits exceeded its 
costs by more than 40-to-l. 

To be fair, the scope of climate change legislation is far broader 
than acid rain. And while we must always be mindful of the cost 
of legislation — that is particularly true in today’s economy — our un- 
employment rate remains far too high. And it is estimated to stay 
high for a good time yet, not come down soon. And we must be dili- 
gent to create jobs, including in the energy sector. Again, we can 
point to some successes. 

In recent years. Congress has extended and modified the tax 
credit for production of power from renewable resources, such as 
wind and biomass. With that credit, wind turbine and turbine com- 
ponent manufacturers announced, added, or expanded more than 
70 facilities in the United States in 2007 and 2008. These facilities, 
when fully online, will represent 13,000 new direct jobs. 

I am also very interested in a new incentive that we wrote ear- 
lier this year, a 30-percent credit for advanced energy manufac- 
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turing. We passed this credit to spur domestic production of clean 
energy development. I will be keeping a close eye on implementa- 
tion of this credit, both in terms of energy independence and for 
creating jobs. 

I look forward to hearing our witnesses’ views. I look forward to 
further consideration of these issues in the Finance Committee, 
and I very much look forward to our efforts to protect both jobs and 
our environment. 

I will be asking some questions. Some of them will be along the 
lines of a devil’s advocate, pressing witnesses to see what is up, 
what is real, what is not. 

I will now turn to Senator Grassley. 

OPENING STATEMENT OF HON. CHUCK GRASSLEY, 

A U.S. SENATOR FROM IOWA 

Senator Grassley. Thank you, Mr. Chairman. 

It is the responsibility of Congress to weigh the costs and bene- 
fits of every policy decision it makes, and the bigger the issue, the 
more important it becomes. 

The Environment and Public Works Committee is the place for 
a detailed examination of the purported environmental benefits of 
any climate change proposal, and that is an important part of the 
equation. This committee’s expertise is in the costs and economic 
impacts of new taxes. It, therefore, has the relevant expertise to 
evaluate the costs associated with climate change legislation. 

Today’s hearing, about the impact of climate change on jobs, 
builds on lessons this committee has learned from past hearings. 
Last year, then-Congressional Budget Office Director Peter Orszag 
testified that, under a cap-and-trade system, prices for energy 
would necessarily increase. “Skyrocket” is the term that President 
Obama has used about price increases. Dr. Orszag explained, “Such 
price increases would stem from the restriction on emissions and 
would occur regardless of whether the government sold emission al- 
lowances or gave them away. Indeed, the price increases would be 
essential to the success of a cap-and-trade program. . . .” 

Both he and Robert Greenstein of the Center for Budget and Pol- 
icy Priorities also testified that the impact of those price increases 
would fall most severely on the lowest-income Americans. 

Some have tried to claim that cap and trade would somehow 
make enough money through auctioning allowances to cover in- 
creased costs to American families, but this ignores the fact that 
this money will be taken from the American people in the first 
place. 

The current Director of CBO, Doug Elmendorf, addressed this 
issue when he testified before the committee in May of this year. 
In response to written questions, he made clear that “the allow- 
ances that are created under a cap-and-trade program do not add 
wealth to the economy. Rather, they are simultaneously a cost and 
a source of income.” He also went on to make it very clear that the 
value of allowances would “. . . inevitably fall short of the total eco- 
nomic effects of the policy. . . .” In other words, there is no free 
lunch with this issue. 

At the same hearing. Dr. Elmendorf testified that “by channeling 
productive resources toward reducing (the risk of damages from cli- 
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mate change) rather than toward producing goods and services that 
are measured in gross domestic product, such policies would he 
likely to reduce GDP relative to what otherwise would occur.” 

In testimony just last month before the Energy and Natural Re- 
sources Committee, he confirmed that economic productivity and 
jobs would be lost as a result of the House-passed cap-and-trade 
bill. Despite this, the more stringent Senate version of this legisla- 
tion is incredibly entitled the “Clean Energy Jobs and American 
Power Act.” 

Like any government regulation, there will inevitably be winners 
and losers, and we will be hearing about that in today’s hearing. 
That is why this hearing is so very important. However, an honest 
cost-benefit assessment requires that we first stop trying to sell 
this policy as if it will have no cost for Americans, and accept the 
basic economic principle that there is no such thing as a free lunch. 

Thank you, Mr. Chairman. 

The Chairman. Thank you. Senator Grassley. 

Now, I would like to introduce our panel. The first witness is 
Abraham Breehey, who is the director of legislative affairs for the 
International Brotherhood of Boilermakers, Iron Shipbuilders, 
Blacksmiths, Forgers, and Helpers. 

Next is Carol Berrigan, director of industry infrastructure at the 
Nuclear Energy Institute. 

Third is Dr. Kenneth Green, resident scholar at the American 
Enterprise Institute for Public Policy Research. 

Then, Dr. Margo Thorning, senior vice president and chief econo- 
mist with the American Council for Capital Formation. 

And, finally, we have Van Ton-Quinlivan. Is that right? 

Ms. Ton-Quinlivan. Yes, sir. 

The Chairman. Good. 

Director of workforce development and strategic programs. Pa- 
cific Gas and Electric Company. 

All right. Mr. Breehey, you are first. 

STATEMENT OF ABRAHAM BREEHEY, DIRECTOR, LEGISLA- 
TIVE AFFAIRS, INTERNATIONAL BROTHERHOOD OF BOIL- 
ERMAKERS, IRON SHIPBUILDERS, BLACKSMITHS, FORGERS, 

AND HELPERS, DEPARTMENT OF GOVERNMENT AFFAIRS, 

FAIRFAX, VA 

Mr. Breehey. Chairman Baucus, Senator Grassley, and mem- 
bers of the committee, my name is Abraham Breehey, and I am the 
director of legislative affairs for the International Brotherhood of 
Boilermakers. On behalf of the members of my union, thank you 
very much for the opportunity to testify here today. 

The members of the Boilermakers Union will be among those 
workers on the front lines of our Nation’s transition to a clean en- 
ergy, low-carbon economy. We recognize that it will not be easy, 
but it is essential that the United States not wait to begin the im- 
portant work of reducing emissions that cause climate change. 

If Congress moves forward with a comprehensive cap-and-trade 
program, the demand for climate solutions will create job opportu- 
nities across the economy. We can put American ingenuity and 
skills to work reducing emissions and turn the jobs union members 
do every day into the environmental solutions our Nation needs. 
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The lack of a comprehensive policy on global warming and the 
uncertainty associated with the future regulation of greenhouse 
gases is delaying the creation of job opportunities. Waiting to pro- 
vide investors, regulated entities, and entrepreneurs the market 
signals that will reward innovation only gives America’s competi- 
tors a head start in the clean energy race. 

The Senate must demonstrate bipartisan leadership and develop 
the kind of policies that will provide certainty, control costs, and 
encourage job-creating investments. We must not miss an oppor- 
tunity to make the United States the leader in advanced coal tech- 
nology development, an undertaking that is essential to meeting 
any significant global effort to reduce emissions. 

We greatly prefer effective, balanced legislation to regulation of 
greenhouse gases under the Clean Air Act. Legislation would more 
effectively balance regional, environmental, and economic concerns, 
while providing the necessary incentives for technology deployment 
that will create jobs. 

The development and deployment of carbon capture and storage 
technology at power plants and industrial facilities is among the 
technological breakthroughs that could reduce our Nation’s carbon 
footprint and create job opportunities for American workers. The 
level of investment, both Federal and private, necessary to ensure 
that widespread commercialization of CCS happens is highly un- 
likely in the absence of comprehensive clean energy legislation. 

We appreciate Chairman Baucus, Senator Carper, and the other 
Senators involved, for their work in the development of the provi- 
sions of S. 1733, designed to encourage early and widespread de- 
ployment of CCS at coal plants. The construction of coal-based gen- 
eration facilities and CCS technology is tremendously labor- 
intensive. The National Commission on Energy Policy recently 
issued a report from its Task Force on America’s Future Energy 
Jobs. 

This task force included representatives of organized labor, in- 
dustry, and the academic community. The task force relied, in part, 
on job data provided by Bechtel Power Corporation to estimate the 
labor needs associated with the construction of new, clean energy 
generation infrastructure. The estimates for alternative generation 
technologies indicate that coal-based CCS and nuclear power gen- 
eration options have the highest job creation potential relative to 
other supply options, such as natural gas. 

Based on Bechtel’s analysis, the development and construction 
phase of deploying a normalized 1 gigawatt of power generated by 
an Integrated Gasification Combined Cycle coal plant equipped 
with CCS would employ over 2,700 salaried workers and an hourly 
workforce of over 8,000 skilled workers. CCS development and de- 
ployment represents tremendous employment opportunities for the 
members of my union and other workers in the building trades. 
Early deployment and bonus allowance programs for CCS, included 
in the comprehensive climate legislation, will be a tremendous 
driver for job creation in our economy. 

However, good jobs will not necessarily be created by any climate 
legislation without the inclusion of fair, enforceable labor stand- 
ards. The application of wage standards to the deployment of en- 
ergy infrastructure will ensure that the benefits of Federal invest- 
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ment are extended not just to developers and businesses, but to the 
people whose skills are necessary to make this transition happen. 

For example, under the Clean Energy Jobs and American Power 
Act of 2009, workers employed on projects assisted or incentivized 
through allowance allocations will be assured wage rates no less 
than those prevailing in their local community. Ensuring these 
high standards for both workers and contractors will be particu- 
larly important when applied to new, highly technical construction 
projects, such as CCS. 

While comprehensive climate legislation that establishes a de- 
clining cap on carbon will lead to the creation of new employment 
opportunities. Congress must also act to mitigate adverse employ- 
ment impacts. Climate policy must not undermine the competitive- 
ness of U.S. manufacturers in the global marketplace. An adequate 
allocation of allowances to an output-based rebate program for 
energy-intensive trade-exposed industries will ensure that the mi- 
gration of jobs and pollution to countries that fail to act does not 
undermine the goals of domestic action. It is also important that 
the Senate include a strong, yet fair, border measure to prevent so- 
called carbon leakage. 

In addition, it was deeply disconcerting to learn, this week, that 
Federal clean energy investments made through the Recovery Act 
have been used for projects that generate jobs in China and not in 
the United States. As was widely reported, a Texas wind farm 
project that will rely exclusively on wind turbines manufactured in 
China has applied for financial assistance from the U.S. Depart- 
ment of Energy. It will be American workers and American tax- 
payers making the sacrifices to reduce emissions. It must also be 
American workers who benefit from the job creation opportunities 
these climate solutions create. 

There are new opportunities for American workers, not just in 
the final construction jobs, but throughout the supply chains of 
clean energy technology. 

I want to close just by reiterating the enormous potential we be- 
lieve is available to put people to work building the climate solu- 
tions we need. This includes energy efficiency through building ret- 
rofits, CCS, and countless other innovations, but the work does not 
start until Congress provides the rules of the road and the right 
incentives. The time to act is now. We can make our economy more 
efficient, more energy independent and provide the low-carbon jobs 
we need for long-term, sustainable economic growth. 

Again, I want to thank the committee for the important work you 
are doing and the opportunity to express our views. 

The Chairman. Thank you, Mr. Breehey. 

[The prepared statement of Mr. Breehey appears in the appen- 
dix.] 

The Chairman. Ms. Berrigan? 

STATEMENT OF CAROL BERRIGAN, DIRECTOR, INDUSTRY IN- 
FRASTRUCTURE, NUCLEAR ENERGY INSTITUTE, WASH- 
INGTON, DC 

Ms. Berrigan. Chairman Baucus, Ranking Member Grassley, 
and members of the committee, I appreciate this opportunity to ex- 
press the nuclear industry’s views on future jobs under climate leg- 
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islation. I am Carol Berrigan, senior director of industry infrastruc- 
ture at the Nuclear Energy Institute. 

Let me begin by thanking members of this committee for your 
long-standing oversight of the Nation’s fiscal affairs and for your 
support of legislation, like the production tax credit for new nuclear 
generation as passed in EPAct 2005, and the tax credit for manu- 
facturing clean energy technologies afforded under the American 
Recovery and Reinvestment Act this year. 

Both of these programs are important initial steps towards the 
financial incentives necessary to accelerate the deployment of nu- 
clear energy generation and rebuild the Nation’s manufacturing in- 
frastructure. 

Today, the 104 operating reactors in the United States produce 
one-fifth of America’s electricity. U.S. utilities are preparing to 
build advanced-design nuclear power plants to meet our Nation’s 
growing electricity demand. Currently, 13 applications for 22 reac- 
tors are under active review by the Nuclear Regulatory Commis- 
sion. Over $4 billion has been spent on new plant development over 
the past few years, and the industry plans to invest approximately 
$8 billion in the next few years to be in a position to start construc- 
tion of the first nuclear reactors in the 2011 to 2012 time frame. 

Nuclear energy represents more than 72 percent of the Nation’s 
emission-free generation portfolio, avoiding nearly 700 million met- 
ric tons of carbon dioxide per year. This is the equivalent of remov- 
ing 133 million of the 136 million passenger cars from our roads. 

As Congress and the administration consider climate legislation, 
mainstream analyses show that reducing carbon emissions will re- 
quire a portfolio of technologies, and that nuclear energy must be 
part of that portfolio. Eurther, they indicate that the major expan- 
sion of nuclear generating capacity over the next 30 to 50 years is 
essential. 

Nuclear energy can have a significant, positive impact on the 
workforce and manufacturing base that arises from current plants, 
new plants, and the supply chain. Each current nuclear unit in op- 
eration today directly employs 400 to 700 people. In addition to di- 
rect employment, the industry relies on numerous vendors and spe- 
cialty contractors for additional expertise and services. Over 30 
million man-hours are worked by supplemental craft labor each 
year. 

In addition to payroll spending, nuclear companies procured over 
$14 billion in materials, fuel, and services from over 22,500 domes- 
tic suppliers last year. While only 31 States have nuclear power 
plants, nuclear procurement takes place in all 50 States, with an 
average of $277 million of procurement occurring per State. In sev- 
eral States, this procurement is in excess of $1 billion. 

The resurgence of nuclear energy will lead to increasing demand 
for skilled labor at all levels. In addition to producing carbon-free 
electricity, construction of new nuclear power plants will create 
tens of thousands of jobs. According to a recent analysis by the Na- 
tional Commission on Energy Policy, the development of a nuclear 
power plant project will require 14,360 man-years per gigawatt in- 
stalled. 

A robust nuclear construction program will also significantly ex- 
pand the U.S. manufacturing sector and the domestic nuclear sup- 
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ply chain. The nuclear supply chain represents a major opportunity 
for American manufacturers to expand capacity to meet the needs 
of a growing world nuclear-power market. Today, there are 53 nu- 
clear power plants under construction around the world. In addi- 
tion, there are 137 plants on order or planned, and 295 projects 
under consideration. 

Thanks to the increasing world demand for new nuclear reactors, 
American companies have an unprecedented opportunity to expand 
the nuclear manufacturing base and open new international mar- 
kets. In the process, nuclear suppliers can contribute substantially 
to job creation, economic development, and the reduction of green- 
house gas emissions. A program to expand nuclear energy, to meet 
U.S. climate change goals, will require a sustained partnership be- 
tween Federal and State governments and the private sector. 

Financing is the single largest challenge to accelerated deploy- 
ment of new nuclear power plants. An effective, long-term financ- 
ing platform is necessary to ensure deployment of clean energy 
technologies in the numbers required, and to accelerate the flow of 
private capital. 

Federal tax stimulus is also an important element that would ac- 
celerate capital investment in new nuclear power plants. Tax in- 
centives could also help refill the pipeline of highly trained per- 
sonnel to build, operate, and maintain new plants, and restore 
America’s ability to manufacture the components and other equip- 
ment that go into nuclear plants in the U.S. and abroad, thereby 
creating additional jobs. 

To provide the level of financial stimulus necessary, we encour- 
age you to create a permanent financing platform to provide loans, 
loan guarantees, and other credit support to clean energy tech- 
nologies, including new nuclear power plants and new nuclear 
equipment manufacturing facilities; provide tax stimulus for invest- 
ment in new nuclear power plants, new nuclear-related manufac- 
turing and workforce development; and expand the existing produc- 
tion tax credit provided by the 2005 Energy Policy Act. 

Mr. Chairman, in conclusion, the role of nuclear energy in 
achieving the Nation’s climate goals is clearly established. The ex- 
pansion of nuclear energy in the U.S. and globally provides signifi- 
cant opportunities for American workers and industry, increasing 
high-wage employment and significantly expanding our domestic 
manufacturing sector. 

I encourage you and this committee to continue your legacy of 
leadership on these issues and promote legislation that would pro- 
vide the necessary financial stimulus to realize these goals. 

Thank you. 

The Chairman. Thank you, Ms. Berrigan. 

[The prepared statement of Ms. Berrigan appears in the appen- 
dix.] 

The Chairman. Dr. Green? 
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STATEMENT OF DR. KENNETH P. GREEN, RESIDENT SCHOLAR, 

AMERICAN ENTERPRISE INSTITUTE FOR PUBLIC POLICY 

RESEARCH, WASHINGTON, DC 

Dr. Green. Chairman Baucus, Senator Grassley, and members of 
the committee, thank you for inviting me to testify today on this 
timely and important topic. 

I am Kenneth Green, a resident scholar at the American Enter- 
prise Institute. I am an environmental scientist by training, a pol- 
icy analyst by avocation, and an economist by exposure. 

I have submitted for the record two AEI policy studies on the 
issues before us today, which are part of the research base under- 
lying what I am about to say. 

I have spent the last 15 years analyzing public policy at think 
tanks in both the United States and Canada, with an emphasis on 
air pollution, climate change, and energy policy. Specifically, I have 
studied market-based mechanisms for dealing with pollution prob- 
lems of all sorts, and have studied cap and trade as it has made 
its appearance in conventional air pollution control, acid rain miti- 
gation, and now, in greenhouse gas control. 

What I can tell you, based on my research, is this: cap and trade, 
the core of greenhouse gas control legislation today, is an inappro- 
priate policy tool for the control of greenhouse gases that will cause 
significant economic harm, will kill export jobs, and produce little 
or no environmental benefit. 

Current legislation applies an emission-trading model to an un- 
suitable pollutant. For emission trading to work, you need readily 
available technology to capture emissions, or alternative sources of 
energy, that can let some people generate surplus emissions that 
can be sold to others. We heard that with SO 2 ; we do not have that 
with CO 2 . With CO 2 , as EPA acknowledges, we are dependent on 
offsets to control costs, and offsets are notoriously slippery. Even 
the economists who first developed the theory and practice of cap 
and trade have said that it is not a suitable mechanism for green- 
house gas control. Earth First agrees. And when you have that 
level of agreement from economists. Earth First, and people like 
myself at AEI, you are talking a serious consensus. Cap and trade 
has not worked in Europe, and it will not work here. 

By design, and despite provisions that try to hide this from the 
public, the carbon control bills now circulating will increase energy 
prices. That is what they are for — slowing economic growth, killing 
jobs, and reducing competitiveness. 

And this is a one-way street, since cap and trade does not only 
cap emissions, it caps economic growth. When GDP goes up, energy 
consumption does also, as do carbon permit prices, choking off con- 
tinued growth. The tighter the emission cap, the tighter the eco- 
nomic straightjacket. 

As energy prices rise and as American companies find them- 
selves less competitive, businesses and jobs will flow to countries 
without greenhouse gas controls, and without stringent environ- 
mental controls of any kind, potentially allowing emissions to in- 
crease. The remedy to this, border tax adjustments, is only likely 
to cause a trade war, further damaging the U.S. economy. As in- 
creased energy costs raise the cost of U.S. goods and services, con- 
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sumption will decline, causing still more job losses across the 
American economy. 

Legislation now before Congress will cause regional and sectoral 
winners and losers, will unjustly redistribute and export wealth 
from industrial, coal-powered States into States with greater hydro, 
nuclear, and natural gas resources, and will send taxpayer dollars 
abroad to countries that are our economic competitors, and some- 
times geo-political adversaries. 

Perversely, low-carbon fuel standards might actually prohibit oil 
imports from our number-one foreign supplier, our neighbor to the 
north, Canada. Cap and trade creates a new, poorly understood fi- 
nancial instrument that can be used to leverage debt, potentially 
creating a massive carbon bubble that bursts once it becomes clear 
that we cannot afford to maintain the regime. 

Finally, cap and trade, and all carbon control for that matter, 
puts a bounty on ecosystems. As carbon control favors biofuels, 
more ecosystems will be planted over, and farmland used to grow 
fuel instead of food. A recent article in Science observes that at- 
tempting to limit CO 2 concentrations to 450 parts-per-million — the 
currently stated goal of carbon controls — would cause bioenergy 
crops to expand, to displace virtually all of the world’s natural for- 
ests and savannahs by 2065, and actually increase global green- 
house gas emissions. 

As for the claim that the green energy provisions of current legis- 
lation will create green jobs that cannot be exported, this is simply 
not true. As I testified before another Senate committee, govern- 
ments do not create jobs, they simply move them from one place 
to the other, inevitably, with less jobs on net. Economists have 
known this for over 150 years. Europe has seen much of its green 
industry exported, and the U.S. has already seen solar cell and 
windmill production being moved to China. 

The only thing worse than no energy policy is bad energy policy, 
and that is what S. 1733 and approaches like it represent: bad en- 
ergy policy wrapped up in misleading terminology that hides the 
true nature of the legislation. 

Thank you for allowing me to speak to you today on this timely 
and important issue. I look forward to your questions. 

The Chairman. Thank you, sir. 

[The prepared statement of Dr. Green appears in the appendix.] 

The Chairman. Dr. Thorning? 

STATEMENT OF DR. MARGO THORNING, SENIOR VICE PRESI- 
DENT AND CHIEF ECONOMIST, AMERICAN COUNCIL FOR 

CAPITAL FORMATION, WASHINGTON, DC 

Dr. Thorning. Thank you. Chairman Baucus, Ranking Member 
Grassley, for allowing me to testify today on this very important 
issue. I am Margo Thorning, senior vice president and chief econo- 
mist of the ACCF. 

Having watched this debate in Congress for the past 15 years, 
I am reminded of a situation — I am a life-long horse lover — of try- 
ing to lead a horse over a cattle guard. You have large segments 
of the business community and the private sector concerned about 
moving forward on this type of legislation, just as the horse digs 
in his heels and will not be led through a cattle guard because he 
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will break his legs; he knows that. So, I think it behooves us to 
look very carefully at what these policies might mean in terms of 
job growth and employment. 

When policymakers are confronted with the decision about whose 
model is best, what numbers are right, I think you need to distin- 
guish between macroeconomic models used to look at the costs of 
climate bills and input-output models. Most government agencies 
and private think tanks rely on macroeconomic models, because 
they are able to capture the dynamic impact of changes in energy 
prices: how they flow through the economy, how they impact pro- 
duction, and how they impact capital stock and employment. Input- 
output models, which some organizations use, are static models; 
they are not able to capture the dynamic impacts of changes in en- 
ergy prices. 

I would like to share with you, briefly, the results of a study that 
the ACCF and the National Association of Manufacturers spon- 
sored, examining the impact of the Waxman-Markey bill. We used 
a macroeconomic model, the same model that the Department of 
Energy uses, the National Incident Management System (NIMS) 
model. Our study showed that for the U.S. as a whole, by 2030, the 
Waxman-Markey bill would reduce gross domestic product relative 
to the baseline forecast between 1.7 percent and 2.4 percent. Two- 
point-four percent GDP may not sound like much, but it is about 
$600 billion. That is about what we are paying Social Security re- 
cipients right now. 

Job growth would be slowed. We did show that we would pick up 
new green jobs; certainly we will because of the provisions of the 
Waxman-Markey bill, but on balance we lose between 1.7 and 2.4 
million jobs in the year 2030. Household income is about $1,200 
less than it otherwise would be. Some of the input-output studies 
that are out there show job growth, but again, as the Center for 
American Progress study admits, they are not dynamic and they 
are not able to capture the impact of higher energy prices on the 
U.S. economy. 

So, what are the positive steps that we could take to try to en- 
sure job growth, as well as energy security, and also make an im- 
pact on the growth of greenhouse gas emissions? First, we should 
expand access to onshore and offshore reserves. We should also ex- 
pand and make it easier to build nuclear generating capacity. Nu- 
clear can certainly be a big part of the solution here. 

We should also accelerate our research on carbon capture and 
storage so that we can burn our vast supplies of coal without nega- 
tively impacting job growth. We should continue to work with the 
Major Economies Initiative to try to promote best technologies 
abroad and accelerate the uptake of clean, less emitting tech- 
nologies. 

So, on balance, when I look at the impact of the Waxman-Markey 
bill or the Kerry-Boxer bill, I can see that most studies, including 
some from CBO, EIA, Charles Rivers, and others, and — as I men- 
tion in Table 2 in my testimony which summarizes those — the mac- 
roeconomic study shows significant costs. As EPA has testified and 
as the Obama administration has admitted, if the U.S. goes it 
alone and adopts these targets, the environmental benefits would 
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be almost nil. By the end of this century, there will be virtually no 
difference in global greenhouse gas concentrations. 

So, when we look at the costs of these bills, and we look at the 
benefits, it is pretty clear the costs outweigh the benefits, and we 
need to go forward, build a bridge that even the most skittish horse 
would be willing to cross, based on better technology, and accel- 
erating working with developing economies. 

Thank you. 

The Chairman. Thank you very much. Dr. Thorning. 

[The prepared statement of Dr. Thorning appears in the appen- 
dix.] 

The Chairman. Next, Ms. Ton-Quinlivan? 

STATEMENT OF VAN TON-QUINLIVAN, DIRECTOR, WORK- 
FORCE DEVELOPMENT AND STRATEGIC PROGRAMS, PA- 
CIFIC GAS AND ELECTRIC COMPANY, SAN FRANCISCO, CA 

Ms. Ton-Quinlivan. Chairman Baucus, Ranking Member Grass- 
ley, and members of the committee, thank you for having me here 
today. 

I am Van Ton-Quinlivan, director of workforce and development 
at Pacific Gas and Electric Company, California’s largest utility. 

As our sector looks ahead, we see an aging infrastructure, the 
advent of new technologies, and a workforce of approximately 
400,000 people with an average age in the mid-40s and 50s. Over 
the next 5 years, 30 to 40 percent of the industry’s workforce is eli- 
gible to retire. 

Utilities provide a range of employment opportunities for work- 
ers with various skills and education levels. We are unique in that 
we are located in every community across the country, from large 
cities to small towns. The need for a reliable stream of workers for 
our sector would touch every State and region of the country. 

At the same time, according to several studies, not only will our 
sector need to replace large segments of the existing workforce in 
the next 5 years, but we will also need to ensure that the workforce 
exists, able to fill new jobs that our industry creates, as well as 
jobs in sectors that support our industry. 

According to a study conducted by the Brattle Group, our indus- 
try is poised to make approximately $2 trillion in capital expendi- 
tures over the next 10 to 20 years to meet future demand and re- 
place our current infrastructure. Many of the recent actions taken 
by Congress have been helpful with regard to advancing the new 
energy infrastructure, but they have been temporary or time- 
limited. 

For an industry that makes long-term capital decisions and de- 
ploys assets with long lead times, we need a clear, long-term na- 
tional policy direction that builds off the strong foundation Con- 
gress has put in place through tax policies, loan guarantees, and 
other funding and policy initiatives. Doing so will further unlock 
more of this investment and send a signal to our industry regard- 
ing the types of expenditures we need to make, the workers we will 
need to hire, and the types of skills these workers will need to pos- 
sess. 

As opportunities become available, we are focused on having the 
right people, in the right place, with the right training, at the right 
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time. The National Commission on Energy Policy’s Task Force on 
America’s Future Energy Jobs brought together diverse stake- 
holders to better understand and start to address this issue. The 
task force commissioned Bechtel Power to provide estimates of the 
workforce needed for the new energy economy. 

Key insights from that report are: a decline in career and tech- 
nical education has stressed the power sector’s training capacity, a 
large percentage of the electric power sector’s workforce is nearing 
retirement, and creating a low-carbon energy system will require 
more workers than the industry currently employs and a new set 
of skills. 

The deployment of new assets will require new design, construc- 
tion, operation, and maintenance skills and more workers than the 
industry currently employs. This is an important opportunity for 
job creation and economic growth. If too few individuals with nec- 
essary expertise are available, however, workforce bottlenecks 
could materialize and slow the industry’s ability to take on work- 
ers. 

It is the situation that our company is working to avoid. In 2008, 
building off successful training models, we launched the PG&E 
PowerPathway workforce development program. PowerPathway 
collaborates with the community college system and the Workforce 
Investment System to enlarge the candidate pool for our skilled 
craft positions. Program graduates have qualified at an unprece- 
dented level on PG&E’s pre-employment tests, and over 50 percent 
of graduates have been hired by us or by our contractors. 

We are sharing 30 years’ worth of energy efficiency experience 
with the community college system to help deliver on green jobs 
training and support the massive investment being made in energy 
efficiency, including weatherization on building retrofits. We are 
working with the California State University system to create cer- 
tificate programs in the power engineering and Smart Grid arena. 

When it is time to hire, employers go to where the talent exists. 
Policies need to focus on establishing a pipeline of skilled workers 
throughout the country. The NCEP task force made several rec- 
ommendations with regard to these policies, which are included in 
my submitted testimony. 

We appreciate the efforts Congress has made to date. I look for- 
ward to working with the Senate to craft a comprehensive energy 
and climate package with a focus on those provisions that can 
quickly transition workers into the new energy economy. 

Thank you. 

The Chairman. Thank you very much, all of you. 

[The prepared statement of Ms. Ton-Quinlivan appears in the ap- 
pendix.] 

The Chairman. I am going to ask a question of you. Dr. 
Thorning, in respect to your job loss projections and projected cost 
allowance in future years. There are a lot of projections around, 
probably because this is very difficult for this new ground, new ter- 
ritory — and it is difficult. 

Nevertheless, I did note — and I would just like your comments 
on it — that comparing your projections with those of EPA and EIA, 
for example, and CBO, say by the year 2030, your projected job loss 
is much higher than that of other projections, and, if I read your 
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chart correctly, you have projected an allowance cost of between 
$48 and $61 per ton by 2020 that increases to between $123 and 
$159 per metric ton by 2030, which is much above that of others. 

Now, much of one’s conclusions are because of one’s assumptions. 
If you could tell us what your assumptions are that led to that re- 
sult. It is much different from the results of other projections. 

Dr. Thorning. Thank you. Senator, for that question. 

The assumptions that we used in our study are attached to the 
appendix. I apologize if that did not get to you last night, but I did 
send it, and it was inadvertently left off. But the reason the allow- 
ance costs are higher, as shown in Table 2, from our high-cost and 
low-cost case, is that we built in realistic assumptions about how 
quickly new technologies can be deployed. 

We assumed in our low-cost case that 25 new nuclear plants 
would be up and running by the year 2030. Now, we have not built 
a nuclear plant since 1978, so to get 25 new plants, 25 gigawatts 
up in the next 18 years, we think is, between 2012 and 2030, pret- 
ty generous. Our high-cost case assumed 10 new nuclear plants in 
place by 2030. 

In terms of carbon capture and storage for coal and natural gas, 
the low-cost case assumed 60 gigawatts, the high-cost case about 
30, and renewables, a similar spread between how quickly we can 
deploy renewables, and all of those assumptions are attached to my 
testimony. 

We tried our best to build in realistic assumptions about how 
much banking would be able to be put in place, how many offsets 
could actually be used. And, when we put in place what our con- 
sultants and experts from various industries thought were realistic 
assumptions, the allowance prices that are shown in Table 2 are 
what the NIMS model solved for. 

I would like to note that EIA’s case, which is also shown in my 
table — one of their cases where they limit international offsets, 
they limit how quickly new nuclear can be put in place — shows 
even higher allowance prices in 2030 than do our simulations. 

So, I think it is all, as you point out, a question of what assump- 
tions you use. Some of the EPA work assumes 150 new nuclear 
plants in place by 2050. We think that is four a year between now 
and over the next 4 decades. We think that may be unrealistic, too. 
So, it is very important for you to look at the assumptions behind 
an analysis. EIA’s base case assumed, I think, more than 100 nu- 
clear plants by 2030. We think that is not realistic to build four nu- 
clear plants a year for the next 18 years. 

The Chairman. As we look at these analyses, what assumptions 
do you think are the most relevant? 

Dr. Thorning. I think the assumption about new technology, 
how quickly can we build nuclear, and how quickly can carbon cap- 
ture and storage become commercial, because it is not commercial 
now. 

The Chairman. Any kind of technology in particular? Are you 
talking about CCS? What are you talking about here? 

Dr. Thorning. Well, CCS, exactly, and how quickly renewables 
can be cost-effective sources of energy, how construction costs 
change. And, of course, alternative energies we continue to hope 
will play a larger part, but right now, they are fairly expensive. 
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The Chairman. Are there assumptions that are particularly help- 
ful to examine? If we are going to compare apples with apples, it 
is good to know what 

Dr. Thorning. Well, of course, when you are doing the basic 
modeling you need to be sure the growth rate assumptions and the 
baseline forecast are the same, and, in our case, our baseline fore- 
cast for growth is the same as what EIA used in 2009. So, you 
want to, as you properly point out, compare apples to apples, and 
also look hard at what the technology assumptions are because I 
think that is the driving force for what is going to be the cost of 
reducing U.S. greenhouse gas emissions. 

The Chairman. My time is up. One quick question. 

You are a bit of an outlier, based upon what I know. There might 
be many other projections out there I am unaware of. So, if some 
were to criticize your projections, what would those criticisms be? 
If someone had another point of view, what would the most legiti- 
mate criticism be? 

Dr. Thorning. They might say that our choice of how much off- 
sets is too constraining, but we base that on some of the work from 
GAO, pointing out the problems with documenting and using off- 
sets. Some of the constraints in the Waxman-Markey bill may 
make it hard to use those offsets. People could criticize that. 

Some people might say, well, renewable energy you have con- 
strained, but based on the difficulties of integrating renewable en- 
ergy into the grid and the difficulty in siting transmission lines, we 
think they are realistic. 

The Chairman. My time is up. Thank you very much. 

Senator Grassley? 

Senator Grassley. You can call on Senator Roberts. 

The Chairman. All right. Senator Roberts has asked if he could 
say a few words. He has a very imminent appointment. 

Senator Roberts. I am not sure that “few words” and “Roberts” 
is not an oxymoron. [Laughter.] 

I apologize to my colleagues. I have an 11:15 appointment that 
I simply have to make, and so, I beg your indulgence. And thank 
you, Mr. Chairman. Thank you so much for holding this hearing. 
It is very timely. 

Dr. Thorning, you talked about the macro impact. I am going to 
concentrate on the micro, which is my State of Kansas and what 
it is all about. About 7 percent of the Kansas workforce is currently 
unemployed. We are very fortunate in that respect when we are in 
a 10-percent arena, an unemployment rodeo that we are going 
through that we would just as soon not go through. But we really 
do need an honest and open debate of cap-and-tax proposals, like 
the two bills we are discussing. So, thank you to the ranking mem- 
ber and of the chairman, again. 

I want to emphasize that Kansans have long supported renew- 
able energy. That is not the question. We continue to make invest- 
ments in these industries. Siemens will soon locate a wind turbine 
manufacturing facility in Hutchinson, KS. We have similar invest- 
ments all over our State. 

Abengoa is locating a cellulosic ethanol biorefinery in a place 
called Hugoton, KS. These decisions are based on a mix of market 
conditions, however, and consumer demand, not because of cap- 
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and-trade legislation in the Congress. Cap-and-trade proposals, 
which try to ration domestic energy production, would lead to high- 
er unemployment rates and a net loss for our State, hoth in johs 
and also economic input. 

Let me give you a few examples, and really what we try to do, 
and I know many members of this committee do, is when you get 
a huge hill like healthcare, or like energy, or like whatever we are 
dealing with, we really appreciate the testimony of the panel, and 
we take it to heart. But, what I do is go right out to Kansas and 
I ask the people involved, is this going to work, tell me if it is going 
to work, will it he a benefit to you, or do you want it, or perhaps 
it will not. 

We rank nine, number nine, with oil and number eight in gas 
production, and together oil and gas contribute $350 million in 
State revenues — that is vitally needed in the situation we are in 
today — each and every year, and employ about 28,000 men and 
women. 

In each of the last 2 years, the Kansas oil and gas industry in- 
vested over $1 billion — $1 billion — into our rural communities, our 
small communities. You would be hard-pressed to find an industry 
other than traditional fossil fuels and agriculture that is able to do 
this. 

Additionally, three mid-sized communities, by Kansas standards, 
are home of a refining industry, small, but struggling and very in- 
dustrious. In McPherson, with a population of 13,500, a small 
farmer-owned cooperative refinery employs 640 hardworking men 
and women. I said this was going to be micro. 

El Dorado, population 12,500, is the home of a small refinery 
that employs 460, with an additional 150 full-time contractors. In 
Coffeyville, KS, the population is 10,350, yet another small refinery 
employs 650 people. 

Now, under this bill that was — I do not know the word, some 
have said it was railroaded, perhaps that is a little harsh, out of 
the EPW Committee last week. These three communities, and 
many others in rural Kansas, have told us they will suffer very se- 
vere consequences: higher taxes, job loss, even a possibility of shut- 
ting down these three refineries, and a greater dependence on vola- 
tile foreign energy. 

I know the proponents of cap-and-trade proposals talk about 
green job creation. I think that is probably the topic of the day. 
Now, I am a seasoned newspaper man, and I get out my trusty, 
worn Webster dictionary, and I do not find a definition of a green 
job. 

So, my question is: what is a green job? And, why should the 
Federal Government, with their definition, pickpocket hardworking 
Kansans with an existing energy industry, as I have just discussed, 
if, at the end of the bill, there are little or no environmental bene- 
fits? Does the scrap yard owner who has Cash for Clunker cars 
piled up qualify as a green job? How about the steel worker whose 
product is used in wind energy generation? If that same steel is 
used in a coal power plant, is it treated differently? Is that a green 
job? 

How about agriculture? If you are the average Kansas farmer or 
Iowa farmer, or for that matter, Michigan farmer, and you are pro- 
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ducing enough food for over 145 people and a whole lot more in a 
troubled and hungry world, does that farmer represent a green job? 
Or do you only qualify for a green job label if you participate in 
the Know Your Farmer, Know Your Food farmer’s market on the 
weekend at the University of Kansas? Ultimately, who determines 
what is a green job? 

Well, I really appreciate Dr. Thorning’s opening comment, this is 
like leading a horse over a cattle guard. I am going to use that, 
madam, and I will give you credit, something that does not happen 
very often in the Congress. 

What market signals do these two bills show to rural and tradi- 
tional fuel-dependent States, including coal, oil, gas, and agri- 
culture industries? What would be the ripple effect in the State and 
government field? I know this is a micro question, but I represent 
a micro State. 

Dr. Thorning. Thank you very much. Senator. I give you that 
remark, that analogy. 

But you might want to take a look at the analysis that the ACCF 
and NIMS study did on your State. Our study, based on macro- 
economic analysis, shows that gross State product in Kansas would 
be $5 billion less in 2030 compared to the baseline forecast, and 
that there would be between 21,000 to 29,000 fewer jobs as a result 
of the Waxman-Markey bill. So certainly, for an energy-intensive 
State like yours, this bill has pretty serious implications. 

Senator Roberts. I thank you very much, and thank you, Mr. 
Chairman. Maybe, perhaps, we could find enough jobs to de-ice the 
wind turbines when they get iced up just like an airplane. They 
throw that ice about a quarter of a mile, by the way, so it would 
take a lot of folks out there to somehow do that. 

The Chairman. Thank you. Senator. 

Senator Kerry? You are next. 

Senator Kerry. Thank you, Mr. Chairman. 

I just might comment for my friend from Kansas, who knows his 
State better than I do, obviously. But, nevertheless, Siemens just 
celebrated a groundbreaking of a wind turbine assembly facility 
there which will employ approximately 400 people. 

Senator Roberts. I will be at the dedication, by the way. Thank 
you. 

Senator Kerry. I have six studies, which do not get referred to 
here, six studies: one by the College of Natural Resources, Univer- 
sity of California, Berkeley; one by the Center for American 
Progress Clean Energy Hub; one by the American Council for an 
Energy-Efficient Economy; one by the Perry Group at the Univer- 
sity of Massachusetts Center for American Progress; another by the 
U.S. Conference of Mayors; and finally, an RDC one; and these are 
among several. Every single one of them shows Kansas growing in 
investment, growing in net jobs, and a net reduction in household 
cost by 2020 on average, about $8.39 per household, a gain to your 
citizens. 

The reason for that — and I am not going to spend a lot of time, 
because we do not have a lot of time, 5 minutes, obviously. But, 
this question of assumptions, the question asked by the chairman, 
is really fundamental to this, folks, and we have to be realistic 
about them. 
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I would like to ask unanimous consent that a Washington Post 
op-ed by John Doerr, who is a very well-known venture capitalist 
in the United States, and Jeff Immelt, the chairman and chief exec- 
utive officer of General Electric, be made part of the record. 

The Chairman. Without objection. 

[The article appears in the appendix on p. 157.] 

Senator Kerry. Let me make it clear: these are practitioners. 
They are not sitting in a theoretical study group. They are out 
there creating jobs and very, very successfully, I might add. And 
they wrote in this op-ed that the most basic thing we need to do 
to get American innovation and competitiveness moving is, number 
one, send a long-term signal that low-carbon energy is valuable, 
put a price on carbon, and a cap on carbon emissions. 

Now, countless companies — a bunch of them just dropped out of 
the Chamber of Commerce — have come to the conclusion that is the 
way you make jobs. We have to make an analysis of these studies, 
and, frankly, both you. Dr. Green and Dr. Thorning, I just find 
your studies are not credible. 

You do not take into account the cost of inaction. What is it going 
to cost our taxpayers in the United States if we do not act? What 
is your plan for meeting a 2-degree Centigrade maintenance of 
warming on the Earth’s temperature? Do you have a plan to do 
that? 

Can you price carbon and accomplish it without moving down 
one of the two roads that are available to us, either a carbon tax — 
which everybody here knows the U.S. Congress will not pass, be- 
cause in order to change behavior it would have to be high enough 
that just nobody will accept that. 

But when you have assumptions that are so out of whack with 
every other study, for instance, your study, the ACCF study — and 
the chairman raised this question — your household cost projections 
are 3 and 4 times higher than the Energy Information Agency, 
which does this every day, professionally for us, for the govern- 
ment. The EPA, the CBO, on which we base now the healthcare 
debate and a lot of other debates, you range from $730 to $1,248 
as your household cost projection, compared to $80 to $300 for 
every other one of those studies. 

You have not only high allowance forecast prices, but then you 
make statements. Dr. Green, like the one where you said Europe 
is not working, the trading system failed. It did not fail. It is work- 
ing. In fact, they have embraced it, and they are excited about how 
well it is working. They began a 2-year initial phase, in which they 
made some mistakes. They acknowledged the mistakes they made, 
and then they fixed those mistakes. 

Now they are in their second phase. In fact, they have an abate- 
ment in the first phase, as much as 5 percent down. There was a 
1.6-percent drop in EU-15 emissions, contrasted with an increase 
in GDP of 2.7 percent over that period. They have reduced emis- 
sions, they are growing their economy, they are on track to meet 
their Kyoto targets, and they are a leader in green global tech- 
nology. 

Germany, today, has created more jobs in the green sector of al- 
ternative renewables. They have 280,000 people working at new 
jobs, more people than in their vaunted automobile industry. So, 
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how can you have a study that does not take into effect the impact 
of energy efficiencies, or of the cost of inaction in not doing it? 

We do not have time to go into all of this, hut I will just leave 
you with this. I would like your comment to it. 

This is today’s Reuters, a story out of London: “The world will 
have to spend an extra $500 billion to cut carbon emissions for 
each year it delays implementing a major assault on global warm- 
ing, the International Energy Agency said on Tuesday.” Every 
year’s delay beyond next year will add another $500 billion extra. 

Now, I would ask you. Did you take that into account in your 
studies? 

Dr. Thorning. Those are very excellent questions, and there are 
a lot of them. I will try my best to answer some of them. 

First, you ask, did we take account of the environmental impact 
of not enacting the cap-and-trade legislation? 

Well, EPA Administrator Jackson testified recently that, if the 
U.S. did achieve the targets in the Waxman-Markey bill, it really 
would not matter by the end of this century because other coun- 
tries, China and India in particular, are not willing to undertake 
hard targets. 

Senator Kerry. That is not accurate. 

Dr. Thorning. Well, the Obama administration 

Senator Kerry. That is not accurate. You have to be accurate. 
China has said they are going to do a specific energy intensity re- 
duction. It is a 20-percent target. They have set it, and they have 
exceeded it, thus far. 

Dr. Thorning. Well, we will see whether they are able to deliver 
on that. But until developing countries are willing to take on the 
same kind of targets that developed countries are, we really, ac- 
cording to EPA’s own analysis, will not see meaningful reductions 
in GHG concentrations. 

Second, if you take a look at the studies you mentioned, the Cen- 
ter for American Progress Study and the ACEEE study, which I 
cite in my testimony, they used input-output analysis. 

And let me read from my testimony. This is from the CAP report 
itself They identify the problems with their analysis. They state: 
“There are certainly weaknesses with our use of the input-output 
model. The most important is that it is a static model, a linear 
model, and a model that does not take into account the structural 
changes in the economy.” So they admit that there model is inad- 
equate for analyzing the dynamic impact of sharp increases in en- 
ergy prices. 

So, I think, when we look at potential consequences from capping 
carbon emissions, most experts feel a macroeconomic analysis is 
the most appropriate. And, once you have looked at a macro model, 
then you need to look at the assumptions. We feel that the assump- 
tions we embedded in our simulations, using the NIMS model, are 
appropriate, given what we know about the future development of 
technology. 

So, another thing to think about, I would like to mention two 
studies, one from Denmark, one from Germany, recent studies look- 
ing at the cost to the Danish and German economies of putting in 
place solar energy. For example, in Germany, a new study by RWI 
shows each job in Germany is costing about 280,000 euros, each of 
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these solar jobs. There is a study from Denmark showing the wind 
power jobs are costing the Danish taxpayers approximately 160,000 
euros. So, I think we need to be aware of the cost of this type of 
initiative and balance how quickly we want to move in that direc- 
tion. 

Senator Kerry. My time is up. I do not want to abuse it, but, 
Mr. Chairman, can I just 

Well, I would just say again — look, I respect that there are costs 
obviously with transition. But the fact is, the Commerce Depart- 
ment devotes a considerable amount of resources to maintaining 
the viability of its input-output analysis. And, obviously, there are 
structural changes that take place. We all understand that. But the 
ones that have been taking place are to the plus side of the econo- 
mies of these countries, and to the negative of ours. 

For instance, of the top 30 wind-solar battery companies in the 
world, only 5 are in the United States of America. We invented 
those technologies. We are losing them to other places. And, I think 
in the end, your analysis that you just gave us did not answer the 
question of the costs of inaction, or of how you maintain a 2-degree 
Centigrade warming without pricing carbon. 

Senator Grassley. We will move on. I am going to take my turn 
now. Senator Baucus is temporarily out. 

This would be for each of you, but I do not want too long of an 
answer, because I have more than one question I want to asU 

The committee has heard testimony in the past from CBO and 
other economists on a cap-and-trade system that, by diverting re- 
sources to reducing greenhouse gas emissions through new tech- 
nology or a more expensive form of energy that would not other- 
wise be economical, there is a net cost to the economy. 

In other words, carbon limits cannot increase total employment 
across the economy, with emphasis upon “total.” In fact, while 
there will be some jobs created in certain industries that produce 
low-carbon energy — and we have had Siemens move into Iowa, so 
I am well-aware that green energy brings with it jobs — high energy 
prices will result in a net loss of jobs that otherwise would have 
been created or sustained in the absence of a cap on carbon. Would 
everyone on the panel agree with that basic economic principle? 

[No response.] 

Senator Grassley. All right. Since everybody is quiet, then you 
agree? All right. 

Dr. Green. I will say it out loud: yes, I agree with that principle. 

Senator Grassley. All right. Do you want to comment, sir? Mr. 
Breehey? 

Mr. Breehey. Yes, Senator. 

I think it is impossible to not acknowledge that an economy-wide 
greenhouse gas program would have a net negative impact on 
GDP. But I think some of the studies, and some of the doomsday 
scenarios, fail to acknowledge the net negative economic costs asso- 
ciated with the energy efficiency solutions that Senator Kerry re- 
ferred to, and that those represent some of the least expensive 
emissions reductions opportunities present in our economy and, 
over the long run, will have a positive economic impact. So, I think 
some of the doomsday scenarios that we are hearing are vastly 
overstated. And, I think, as Senator Baucus alluded to, the innova- 
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tion that a cap-and-trade program encourages will result in lower 
costs than most predict. 

Senator Grassley. All right. I have a question for Dr. Green. 

It is sometimes argued that a cap on carhon, which raises the 
cost of energy, will create the incentive to develop new technologies 
or undertake new projects to increase energy efficiency that other- 
wise would not he pursued, which in the long run will save con- 
sumers money. Would you comment on that possibility? 

Dr. Green. Well, that is a possibility that, indeed, if you raise 
prices, you will spur research. Consumers will attempt to reduce 
the cost burden by deploying new technologies. The question is, if 
those technologies are genuinely efficient — economists do not be- 
lieve in the idea of $100 bills lying on the sidewalk. If there are 
efficiencies to be gained where the consumer truly benefits, the 
consumer will engage in that behavior spontaneously. It does not 
take the government to tell me that I should pick a $100 bill up 
off the pavement. 

And so, the question is whether these are real or whether they 
would happen regardless. But it does not offset the net effect that 
pricing carbon will have an overall net impact on the economy, it 
will reduce economic growth, and it will reduce jobs. 

Senator Grassley. Ms. Ton-Quinlivan, I have a question for you. 

I understand that your company is one of the lead advocates of 
the 50:50 policy found in both the Waxman-Markey and Kerry- 
Boxer bills, whereby half of the free allowances are given out to en- 
ergy companies based on retail electric sales as opposed to the ac- 
tual need for allowances. This rewards companies like your own 
that have the good fortune to generate a large portion of their en- 
ergy from hydro-electric. However, it comes at the expense of en- 
ergy users, like my home State of Iowa, who will see electric bills 
go up even further if allocations are based solely on need. 

A question. Since companies like yours, who because of geog- 
raphy have the ability to generate low-carbon energy, will already 
be relatively better off under a cap-and-trade system, how can your 
company justify a policy that further exacerbates the differences 
between the burdens on constituents in the Midwest, as opposed to 
those who live in California or New England? 

Ms. Ton-Quinlivan. Senator, since my area of expertise is in the 
workforce development area, let me constrain my answer to that 
area. 

What we know from California is that our regulators have given 
us a lot of certainty around the sequence in which we have to 
prioritize the source of our energy, with energy efficiency on top on 
the loading order before we can pursue demand reduction, renew- 
ables, and conventional sources. 

And, what I do know from the energy efficiency side is that, as 
a result of this certainty, our workforce has 600 people who are fo- 
cused entirely on energy efficiency, and then we built training pro- 
grams that have fed over 68,000 trainees into our third-party con- 
tractors to do that work. 

Senator Grassley. All right. It is Senator Cantwell’s turn. 

Senator Cantwell? 

Senator Cantwell. Thank you, Mr. Chairman. Thank you very 
much. 
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Dr. Green, I do not want to argue with you about whether Eu- 
rope has succeeded in trading because, frankly, I do not think the 
United States has. And, the fact that the derivative market still 
has not had loopholes closed in it is, in my opinion, no reason to 
start a carbon futures market that might have the same loopholes. 
In fact, I do know that Europe did cut up carbon futures into 
tranches, just like we did on the credit default swaps, and it was 
very unfortunate. 

But, I do want to get to your point about SO2 and CO2 and the 
difference, because you were saying that there is something 
uniquely different about those two markets, and the fact that one, 
I am assuming, had a more limited impact, and thereby we could 
achieve results. And so, now you are almost saying a cap and trade 
is not the right tool. Is that right? It is not robust enough for the 
challenge that we face? And so, if you could talk about that, and 
then whether you think a cap-and-dividend model is a little closer 
to that flexibility that would be needed. 

Dr. Green. Thank you for your question. Senator. 

I would like to praise, by the way, your cap-and-trade bill for its 
remarkably admirable brevity and its close adherence to what an 
economist would say cap and trade should look more like. 

I would also like to applaud your concern over the financial im- 
plications of cap and trade and mortgage-backed securities. I call 
them, actually, poorly understood financial instruments, or PUFIs, 
because we are talking about a huge amount of the economy that 
would be put into these instruments, the energy economy. And we 
have really no idea what the end result is going to be. If the 
scheme is not sustainable, the government will burst the bubble, 
and that could be a very big bubble, indeed. 

Now, as to why SO2 and CO2 are different, there are many rea- 
sons. The first is, with SO2, you had readily-available scrubbing 
technology that was only marginally more expensive than oper- 
ating without. Laws have been changed to allow low-sulfur coal to 
move across the country to plants that did not have access to it 
previously. You had a small number of players. You had a single 
jurisdiction, the United States. You had only one industry sector, 
so there was not intra-sectoral competition or rent-seeking possible, 
nearly as much as there is under cap and trade. You had an easily 
measured pollutant. SO2 is an active substance, easily measured 
directly, as opposed to being estimated through inventories or cal- 
culated based on the type of fuel input. It was a smaller section of 
the economy being affected as a whole. And, I would point out that, 
in fact, if you look at the modeling that was done on the SO2 trad- 
ing system, some people say that the industry groups overesti- 
mated the cost, and the fact is, they did not. 

As they estimated the cost of early bills, the cost estimates were 
higher. The bills were changed in response to those estimates, and 
the costs were lowered. The final economic estimates of cap and 
trade turned out to be very close to the real cost because the earlier 
estimates had led to changes in the legislation. 

This is why the cap and trade — as I said, the economists who de- 
veloped cap and trade and mathematized it pointed out that cap 
and trade is for discrete, local, constrained pollutant control. It is 
an excellent instrument for that, and it can be used for not only 
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pollution control, but also things like tradable quotas for fish, 
which is another implementation of a market measure, where you 
cap the withdrawal and you trade the rights to withdraw. But it 
is not appropriate for greenhouse gas controls. 

Senator Cantwell. And so the point is, that with something 
where you need a more robust tool to have a cap but then have a 
price collar, the price collar acts as a more effective tool in keeping 
the price, and thereby is closer to the carbon tax that you are sug- 
gesting. 

Dr. Green. Well, several things. First, auctioning all permits. If 
you are going to do cap and trade, you really do not want to get 
into this freely allocated permit thing because it leads to over- 
allocation, it leads to early inaction in the market. Full auctioning 
of permits is essential to establish their real value. 

Second of all, the price collar. Well, a price collar mitigates some 
of the problems of cap and trade, but not all. It does mitigate the 
price volatility element of cap and trade. Again, the difference be- 
tween SO2 and CO2, one of the problems with that is that, when 
our economy grows, CO2 levels spike up, as they have spiked down 
as our economy has tanked. And, when that happens, those permit 
prices are going to shoot up and become quite volatile, and they 
will shoot down. A price collar prevents that, but at the same time, 
it also prevents you from gaining the benefits of a low permit price. 
You do lose the risk of a high permit price, but you lose the benefit 
of a low permit price. And, so, it is not a panacea. 

Senator Cantwell. What did you say? PUFI? What did you say? 

Dr. Green. PUFIs, poorly understood financial instruments. 

Senator Cantwell. All right. Thank you. 

Senator Stabenow. Well, as we proceed with our chairman and 
ranking member having had to leave, I will now turn to my own 
comments and questions, and then Senator Hatch, and any other 
members who come in. 

Welcome. We appreciate your comments very much. 

When I look at this, coming from a State that is known for mak- 
ing things, and doing a very good job of making things, designing 
things, I look at this whole discussion very much through the prism 
of jobs and how we keep the next generation of technology manu- 
facturing in this country. 

I do not want to see what happened with the computer-age, 
where we make all the technology and then it is manufactured 
overseas, so that the President of the United States gives the latest 
technology in the form of an iPod to the Queen of England, tech- 
nology from America, made in China. 

I think, if that happens around clean energy, we will all have 
failed, and so I am very much looking at this through the prism 
of how we create policies that create jobs here. First, a couple of 
comments. From my perspective, we can either do this well and 
jobs will be here, or do this poorly and they will not be here. 

And so, a number of questions: how we allocate allowances, as 
well as carbon credits, how we use those; what kind of a border pol- 
icy; what kind of trade enforcement; what kind of price collar; and 
there are a whole range of issues that I think we need to be ad- 
dressing. 
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I also think it is important, though, for us to acknowledge a cou- 
ple of things that, while we do not yet have the technology readily 
available in a number of areas — and Dr. Green, you have spoken 
about this a number of times — we have the capacity to create the 
technology, which will create the jobs. Some of this is about timing, 
I think. 

And that is why things like energy efficiency become so impor- 
tant. When the McKenzie Consulting Company reports that the 
U.S. economy could reduce emissions equal to the entire U.S. fleet 
of light trucks and cars and save $1.2 trillion through 2020, I think 
that goes to what we have been trying to do in the Energy Bill 
around energy efficiencies, buildings, other energy efficiencies, and 
so on. 

The second piece of this is the role of agriculture and forestry, 
which, while they are not a capped industry under any of the bills, 
an incredibly important part of capturing carbon, holding carbon, 
is making sure we are not cutting down our forests, that we are 
managing them correctly, and we are managing agriculture effec- 
tively. 

So, I start from the fact that I think there are some bridges that 
allow us to get there, that allow us to capture carbon and move for- 
ward while we are developing the technology. 

My questions go to how we, in fact, compete in what I believe is 
a race with China and other Asian countries as it relates to clean 
energy jobs. We put a manufacturing credit into the Recovery Act. 
I was pleased to help champion that, but there is a cap on that. 
It is going to expire at some point. We have many, many more com- 
panies that want to use that than we actually have the amount of 
dollars in there. 

Senator Menendez and I are working on a solar manufacturing 
credit that would create over 200,000 jobs. I know in my own State, 
where we make one-third of all of the polycrystalline silicon for the 
world, and it is shipped overseas, a lot of that to Germany, a lot 
of that to Asian countries, incentivizing manufacturing means it is 
going to be here, and we are already starting to see that with the 
manufacturing credit, and so on. 

So, my question goes to the race with China and clean technology 
jobs. How do we ensure that we retain those jobs here for U.S. 
workers — and I am sure everyone thinks that that is important — 
and address our green trade deficit, which is billions and billions 
of dollars? How do we make sure that, in the end, we are leading 
in technology industries, including solar, wind, CCS, nuclear, 
across the board? I would ask anyone who would want to respond 
to that. How do we make sure we get there? 

Dr. Green. Well, thank you. Senator. 

If I may, I think it is a very important question, and it really 
comes down to the fact that our manufacturing is more costly than 
China’s is. Their labor costs are much lower. Their environmental 
standards, while they are good on paper, are often not enforced in 
practice, allowing them to do a lot more low-cost manufacturing, 
and it is a serious risk that we will, indeed, send our dollars over 
there to buy their technologies. 

The only thing that I would say could fix that is if China actually 
accepted a cap on emissions, which I have to correct. Senator 
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Kerry. An emission intensity target does not mean that your emis- 
sions go down. This was pointed out when the Bush administration 
tried to promote emission intensity measures as their approach to 
climate change in their Clear Skies proposal. You can become more 
energy efficient, and your emissions can still grow as your economy 
grows. So, to say that China has adopted a cap on its emissions is 
not correct. Until they do, we cannot compete with them on a level 
playing field. 

Senator Stabenow. Well, and I am going to stop at this point 
and say, what has been happening in America is, we are losing our 
middle class because we have accepted a race to the bottom. 

Saying to people, we can only compete if you work for less and 
lose your health care and pension, is not how we are going to keep 
a standard of living in America. There is a better way to do that, 
I would argue, certainly, if we focus on enforcing a level playing 
field on trade and if we make the investments that we need to 
make. But I am wondering if you would like to respond as well. Mr. 
Breehey? Yes. 

Mr. Breehey. Thank you. Senator, indeed. 

As I alluded to in my testimony, it is tremendously disappointing 
to the labor movement, those of us who represent workers and 
manufacturing, that we are seeing the investments — that our tax 
dollars have been made to promote jobs overseas, and we have to 
avoid those mistakes when we put together cap-and-trade legisla- 
tion. 

While I know that there are some who will argue that it would 
be protectionist, we would argue that American jobs are worth pro- 
tecting, which is why we would say that any technology manufac- 
turer, any power generation company, any wind turbine manufac- 
turer that receives an incentive through a cap-and-trade bill, either 
through an allocation of allowances or through revenue generated 
from an auction of allowances, should be required to adhere to do- 
mestic content requirements, through the application of laws like 
the Buy America Act, to the technologies that are going to be pro- 
duced. 

Senator Stabenow. Thank you very much. I notice that I am out 
of time. 

I will just comment that China has adopted a “Buy China” pol- 
icy. Every other country seems to get it but us in terms of the need 
to invest in our own jobs at home, so I hope our policy is going to 
include the ability to create those jobs here. 

Mr. Breehey. I could not agree more. Thank you. 

Senator Stabenow. Senator Hatch? 

Senator Hatch. Well, thank you. Madam Chairperson. This has 
been an excellent group, and I have really enjoyed listening to your 
testimony. 

I would ask unanimous consent that the Americans for Tax Re- 
form’s statement be put formally in the record at this point. 
Madam Chairman. 

Senator Cantwell. Without objection. 

Senator Hatch. Thank you. 

[The statement appears in the appendix on p. 152.] 

Senator Hatch. Now, Dr. Thorning, the Congressional Budget 
Office released a report this past September entitled “The Eco- 
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nomic Effects of Legislation to Reduce Greenhouse Gas Emissions.” 
I would like to highlight several findings from that report. 

The increases in the price of energy caused by the program 
would reduce workers’ real wages. The cap-and-trade program for 
carbon dioxide emissions would reduce the number of jobs in indus- 
tries that produce carbon-based energy, use energy intensively in 
their production processes, or produce products whose use involves 
energy consumption, because those industries would experience the 
greatest increases in costs and declines in sales. 

The industries that produce carbon-based energy — coal mining, 
oil and gas extraction, and petroleum refining — would probably suf- 
fer significant employment losses over time. The process of shifting 
employment can have substantial costs for the workers’ families 
and communities involved. 

Now, Dr. Thorning, other witnesses on this panel have stated 
that the construction of facilities will create hundreds of permanent 
jobs in various parts of the country. Now, do you believe that “cre- 
ate” is the right word to use in this context? Should we not say 
“shift,” if it appears that the coal, oil, and gas States would lose 
a significant amount of jobs and reduction in salaries? 

Dr. Thorning. Yes, Senator Hatch. It seems to me what we are 
looking at is a shift of where resources are deployed. Based on the 
study that ACCF and NIMS did, as well as other studies cited in 
my testimony, there would be a shifting of jobs. There would be 
new, renewable energy, energy efficiency jobs created, but overall, 
because of the loss of productivity, the premature obsolescence of 
the existing capital stock, there would be a slowing of economic 
growth overall, compared to the baseline forecast. 

Senator Hatch. Dr. Green, you mentioned that cap and trade 
has not worked well in Europe. Can you help us understand how 
and why it has not worked in Europe and whether the bill we are 
considering today in the Senate would have the same problems as 
they have faced in Europe? 

Dr. Green. Well, Senator Kerry pointed out that the first phase 
of the European Trading System was considered a trial phase. It 
is not clear if it was originally designed as a trial phase or re- 
named one after the first time the permit price collapsed. 

But, they had repeated collapses of permit price to virtually zero 
and massive permit price volatility. They had fraud and offsets 
where they exported quite a lot of money to China for false offsets. 
They have had protests by various sectors as they have tried to 
auction more permits, with the result that those sectors have got- 
ten exemption from needing to buy permits, have gotten free alloca- 
tion maintained for them, and I think all of these structural prob- 
lems with the carbon market will play out here. We are going to 
allocate the majority of permits for free. We are not going to auc- 
tion the majority of permits. We have offset provisions that are 
going to be problematic, as has been pointed out by others. 

Several studies of offsets have shown them to be plagued with 
fraud and abuse and illegitimacy, so I think we will see many of 
the same problems play out as has happened with the European 
Trading System here, but on a broader scale, because we have a 
very large economy and we have the opportunity to do greater mis- 
chief. 
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Senator Hatch. Well, I am very interested in how a cap-and- 
trade program would affect the poor. I have heard that the poorest 
of the poor spend as much as 50 percent of their incomes on energy 
costs. 

Now, in your view, is it possible to construct a cap-and-trade pro- 
gram that reduces carhon emissions, that is not felt by the poor? 
And, can you explain why it is possible or not possible to protect 
the poor under such a program, if that is possible? 

Dr. Green. Well, it is possible to shield them, to a certain extent, 
by redirecting, if you do auction permit revenues, that revenue to 
lower-income people. 

As you pointed out, low-income people use a disproportionately 
high amount of their income to pay for energy, not just directly as 
we have studied at AEI, not just directly in terms of flipping light 
switches and gassing up their car, but the products that they buy 
are infused with energy as well, and so their energy costs are dis- 
proportionately high. 

But on net, ultimately, the point of this exercise is to raise the 
cost of energy. It was pointed out earlier that a carbon tax is not 
possible because you would have to raise it so high that nobody 
would accept it. Well, cap and trade is a carbon tax, it is just ap- 
plied indirectly, so the permit price will have to rise very high if 
you are going to see actual change in emissions. 

But, to sum up my answers, basically, you can shield them to a 
certain extent by targeting them with new resources, but overall, 
as they are going to be mostly affected by the downturn in the 
economy and the downturn in jobs, they will not be net winners in 
a cap-and-trade system. 

Senator Hatch. All right. Senator Kerry, they apparently did not 
start the clock when I began, but I have just three more questions. 
Could I ask those? 

Senator Kerry. Absolutely. 

Senator Hatch. All right. I appreciate your courtesy in doing 
that. 

Toward the end of your remarks. Dr. Green, you spoke about 
how under cap and trade we will have winners and losers. Is that 
true on the international scale? If we implement cap and trade and 
China and India do not, is there any possible way that our Nation 
could come out winners under that scenario? 

Dr. Green. The second question, first. No. If the United States 
implements cap and trade unilaterally, as Dr. Thorning pointed 
out, the emission reductions we can achieve as a country pale to 
insignificance with regard to the growth expected in China and in 
the rest of the world. There would be no environmental benefit, but 
we would, indeed, make ourselves considerably less competitive by 
raising our costs of energy goods and services and manufacturing 
across the country. 

There will be sectoral and regional winners and losers, as was 
pointed out. Some of the coastal areas have access to greater 
amounts of hydro, and they have more temperate climates. They 
have already had to switch to natural gas, in California’s case, for 
traditional air pollutant reasons, whereas the center of the country 
is more inclined to rely on gas or heavy crudes from Canada, which 
will be affected by the current legislation. 
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So, there will be many winners and losers, including internation- 
ally. We will impair our economy to the benefit of our competitors. 

Senator Hatch. Dr. Thorning, do you agree with that? 

Dr. Thorning. Yes, Senator. 

Senator Hatch. All right. 

Now, just one last question of Mr. Breehey. I appreciate your ef- 
forts for your union, and that is great. You mentioned in your re- 
marks that industries such as steel, cement, and chemicals are 
more sensitive to energy cost increases than other sectors of the 
economy. Can you help us understand why this is the case, and 
also what the impact on jobs will be for those industries if S. 1733 
were to be enacted as written? 

Mr. Breehey. Yes, Senator. In the case of a lot of those indus- 
tries, such as chemicals, energy inputs, both in terms of power use, 
as well as natural gas feedstocks in the manufacturing process, 
make them particularly sensitive to price increases and make them 
particularly sensitive to the impacts of a cap-and-trade program. 

I am sorry, sir. I forgot the second part of your question. 

Senator Hatch. You are concerned about it, are you not? 

Mr. Breehey. We are certainly concerned about it, which is 
why 

Senator Hatch. You would lose a lot of jobs. 

Mr. Breehey. There are certainly a lot of jobs. As Senator Kerry 
has pointed out, though, we do have some concern. We feel like we 
need to take into account the cost of doing nothing. 

I represent workers, for example, along the Gulf Coast. If climate 
change results in more frequent, worse storms, those workers are 
going to be negatively impacted. So we are tp^ing to think of, what 
is the right balanced approach that will mitigate negative employ- 
ment impacts across the economy, both considering the cost of ac- 
tion and the cost of inaction. 

But we believe that there are reasonable things that can be done 
within the context of a cap-and-trade program that would mitigate 
the negative impacts on workers and energy intensive trade- 
exposed industries. Those include a robust allocation of allowances 
to an output-based rebate program, such as has been proposed in 
S. 1733 and was included in the Waxman-Markey bill. We believe 
maybe 15 percent of the available allowances should be allocated 
to such a program. 

We also believe that, as has been indicated, it makes no sense 
for us to take action if major emitters in the developing world fail 
to follow our lead. We will only result in exporting both jobs and 
pollution to countries that fail to act, which is why we believe the 
Senate should certainly include a border measure that would put 
sort of a carbon tariff on energy-intensive imports from countries 
that fail to take comparable action. 

Senator Hatch. Thank you. Senator Kerry. I appreciate it. 

Senator Kerry. Thank you. Senator Hatch. 

One thing I might mention. Senator Hatch, because I had some- 
thing to do with it at the time, I was at the Kyoto negotiations, and 
none of us was very happy with the outcome of that, and I joined 
in the effort on the floor when we did the Byrd-Hagel Amendment, 
because we felt we had to have everybody under the tent, and 
clearly, that was a failed process. 
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In arguing with the Europeans that they should undertake the 
concept of cap and trade, initially they were very opposed to it. 
They did not believe in it. They saw it as a gimmick by which peo- 
ple did not actually reduce pollution, and so they did not really 
wholeheartedly embrace it. That is the attitude that governed how 
they went at the initial execution implementation in Europe with 
that effort. 

The problem is that initially they allocated most of the allow- 
ances to emitters, created a windfall profit situation. They had 
some problems with what they gave to the cement industry, alu- 
minum, others, et cetera. They also had a problem that they did 
not allow the banking of allowances between those phases, so that 
allowances became worthless at the end of the initial phase, so that 
drove the market down. They also had incomplete market data that 
was released at one point, which scared a lot of people, and it 
wound up driving the market down. 

So, it is fair to say they had some problems and they had a col- 
lapse, and I accept all of that. So did they, for that matter. But 
that is why they put in place a number of reforms. They have 
begun to transition the amount of auction that they will have, and 
it is working very effectively now. I have been meeting over these 
last months with the environment ministers and finance ministers 
and other leaders, all leading up to Copenhagen, with the idea 
that, indeed — and I say this to you. Dr. Green, you are absolutely 
correct — we have to have a global solution. We cannot sit here if 
the United States does this all by ourselves. We all understand. It 
is a non-starter. 

The President should never think of bringing a treaty here to us 
that does not have a global component. But it is not fair to say — 
and I have had this argument with the Chinese — that energy in- 
tensity does not result in emissions reductions. It can, depending 
on where they are reducing the intensity, and how. And you can, 
in fact, translate a reduction in energy intensity into emissions re- 
ductions. 

This is the big argument we are having with China right now as 
we go to Copenhagen, to make certain that what we get out of 
China, India, Brazil, the middle developing countries, the near- 
developed countries in some cases, is measurable, and reportable, 
and verifiable. Those are the key words that have to guide us. If 
we can get that out of Copenhagen, or beyond Copenhagen — I think 
we may hopefully get a political agreement there — then we trans- 
late it into a real treaty. 

I join with other people in saying that we are not going to dis- 
advantage the United States. 'Vi^at is interesting. Senator Hatch, 
is that other countries are adopting this idea that, indeed, if under 
an environmental international agreement we all have agreed to a 
standard of behavior by which we are going to reduce emissions 
and invest in those efforts, if some country stays outside of that 
and says, aha, we are going to take advantage of this, and while 
you guys are busy making your products slightly more expensive 
or transitioning because you are investing in new capitalization to 
meet the standard, we are going to take advantage of it and sell 
in your country and undermine your market. We are not going to 
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let that happen, and other countries are not going to let that hap- 
pen. 

And so, I believe we will for the first time be able to put together 
a global environmental protocol by which people are agreeing under 
international law that, if some outlier country decides to try to take 
advantage of other countries, they are going to be the odd person 
out, because their products are not going to come in cheaper than 
the cost of reducing that carbon. 

So, that is what a lot of folks have argued on that part of this. 
That is in the Waxman-Harkey bill. We have changed it in our bill. 
In fact, this committee will ultimately decide that language, and 
we need to make it WTO-compliant, and I think we can. But that 
way, we stand up for the American worker, American businesses, 
for a fairer playing field, and we have a way, hopefully, of address- 
ing this question. 

The final comment I make is that we have to, in these analyses, 
take into account what happens if we do not do this. The cost of 
$500 billion a year cannot just be written off. That is going to come 
back to haunt the American taxpayer, one way or the other: crops 
that are more expensive to produce, rivers that are more polluted 
that we have to clean up. You could run the list: fires that are 
more intense in the west, insurance costs that go up as a result; 
water that disappears in Montana; agriculture, the heart, the 
bread basket of the country. These are all very, very serious issues, 
and they are going to result in massive infrastructure expenditure 
to pipe water somewhere, or to move whole agricultural sectors of 
the county to other parts of the country where things will still 
grow. 

What bothers me is, too many of the studies never factor in the 
benefit of energy efficiency. The MacKenzie Company — which I 
think, I am sure both of you respect — has done a superb analysis 
called the Carbon Cost Abatement Curve. That curve shows that, 
for the first 20 or 30 years of investment, it pays for itself. I can 
show you Hewlett Packard, IBM, Johnson and Johnson, BP. There 
are a host of companies across the country that are investing and 
have reduced their emissions by 20 , 30, 50, 60 percent. We are just 
talking about trying to grab 20 percent over 10 years. They have 
reduced it in the last 5 or 10 years over that amount, and they are 
making money, and they have increased their market share. 

So, I would like to ask you to take a look at those companies, 
factor in that practical experience, because I think it speaks vol- 
umes to what the potential growth here is for us. And, what I fear 
is — I do not have the article still, we submitted it — but where a lot 
of business people are telling me, people like Lewis Hay, who is the 
chairman of Florida Power and Light, one of the biggest utilities 
in America, Jim Rogers, chairman and chief executive officer of 
Duke Energy, who happens to be also the head of the American 
Competitiveness Council — his job is to make America competitive. 
He believes that if we just sit here the way we are sitting here and 
do not do this, China, India, a host of other countries are going to 
clean our clock economically. 

China has set out to be the number-one country in electric car 
production. They have tripled their wind power targets for next 
year. They have set a higher standard for automobile emissions 
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than we have. Now, I agree with you, they do not always have the 
strongest enforcement, and we need to strengthen the enforcement 
structure as we go to Copenhagen and work at this. 

But the fact is, in terms of raw job creation and moving into this 
sector, if we do not go there, somebody has to explain, to at least 
this Senator, where America’s great job growth is going to come 
from and what products we are going to compete in, because the 
fastest-growing sector of every economy anywhere in the world 
today is in the energy alternative, renewable, and efficiency sector. 

And in the 1990s, when Americans made a lot of money, we had 
a technology boom. It was a $ 1-trillion market, and there were 1 
billion users. The energy market is a $6-trillion market, and there 
are 6 billion potential users. 

If we do not lead in this, I fear the naysayers are stopping our 
ability to embrace America’s next stimulus package, if you will, 
which is the movement into this pricing of carbon, and other coun- 
tries are going to beat us to the technologies, and we are going to 
be sitting there sucking wind. 

Maybe you want to respond to that. 

Dr. Green. Well, thank you. Senator. First of all, I am very glad 
to hear you say that you do not believe in unilateral action, and 
I would welcome further discussion of the energy intensity question 
with you because it is entirely possible — as you said, you can re- 
duce energy intensity and reduce the growth in greenhouse gas 
emissions. But, on that, you can still grow tremendously in your 
total actual output of emissions. 

I am all in favor of genuine efficiency. I have no problem with 
genuine efficiencies where there are both energy efficiency gains 
and economic efficiency gains. But, when you have energy effi- 
ciency gains that are not economic, you simply raise your costs of 
goods and services; it is essentially an argument. You can foster 
those changes through government incentives, but at the end of the 
day, you have taken a step that is non-ecomonic and you have, 
therefore, lost money to your economy that otherwise would have 
been better deployed elsewhere. That is what markets do, they di- 
rect capital to its optimum use. The more you distort those mar- 
kets, the less optimal the use is and the less your economy grows. 

As for the cost of inaction, I was a reviewer on the third assess- 
ment part of the IPCC. I looked at the question of what the im- 
pacts are. At 2 degrees Centigrade there are very few impacts, in 
fact, negative, and there are quite a few positive. You do not have 
significant impact until you reach 3 degrees or higher Centigrade. 
And it is my opinion, in my assessment of the literature, that we 
are not likely to reach those levels. 

On the other hand, my latest study, which I will be glad to sub- 
mit for the record, lays out an entire strategy of building social re- 
silience. In the United States, building resilience is climatic resil- 
ience for exactly the issues you raised: what happens when that 
snowpack does not come in a certain area; what happens if sea 
level rises in a certain area; what happens if you have increased 
droughts or heavier rainfalls in certain areas? Those can be dealt 
with completely outside of the carbon control framework. 
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I have a study that details exactly how you would do that. I will 
he glad to submit it for the record and come to your office and brief 
you on it. 

[The study appears in the appendix on p. 125.] 

Senator Kerry. I would be happy to. Well, I need to run in a mo- 
ment, but can I cede to you afterwards? How long are you going 
to be, do you know? Please, go ahead. 

Senator Hatch. What bothers me a lot is that, when I was chair- 
man of the Labor and Human Resources Committee, now called the 
Health, Education, Labor and Pensions Committee, I used to go 
over to Geneva to the ILO, the International Labor Organization. 

Now, a lot of these nations signed up for all of the conventions. 
We did not. We only signed up for, I think, five or six of them at 
the time, and we have not signed up for many more since then. But 
they signed up for these wonderfully glowing conventions that they 
never lived up to. What I am concerned about, yes, I personally be- 
lieve China may very well show up at Copenhagen and say, well, 
we are for all of this, but it is not going to make any difference in 
what they do. 

Now, on this committee, I have worked very hard to have tax 
credits for wind, solar, geothermal, nuclear, hybrid cars, plug-in hy- 
brid cars, and electrical cars. This is something I have worked very 
hard on. And all I can say is, the more I get into some of those 
energy sources, the more I find they are extremely expensive com- 
pared to oil, gas, and coal, and that 90 to 95 percent of our total 
energy needs to come from oil, gas, and coal. 

So, as a practical matter, I am very concerned. I think it is won- 
derful to want to have the world to all live in accordance with the 
globalization approach towards this, but my experience in the 33 
years I have been here is that, if we commit to it, we will live up 
to it, but a lot of the countries do not. Is that pretty much the way 
you feel? 

Dr. Green. If I may. Senator, thank you. That is a very impor- 
tant question. I agree with you. I like all the new technologies, my- 
self I tried to distill ethanol back when I was a teenager so I could 
use it to run in our car in 1973, but the BATE would not license 
me. It is quite expensive. 

I am sorry. I just lost my train of thought there; thinking about 
ethanol now takes my point away. 

These technologies are expensive, and that will harm our eco- 
nomic growth. But your point about the treaties is vitally impor- 
tant. This is often misunderstood. Canada, for instance, can agree 
to a target, and, if they do not do anything, they cannot be sued 
into compliance by their own government. The LJ.S. is unique in 
the status it gives treaties. When we sign a treaty, we live up to 
it. Other countries can sign treaties and not live up to them. 

That is a fundamental difference that makes the United States 
hesitant to embrace treaties as a general rule, and I think wisely, 
because treaties have a very high status in American law that is 
not necessarily reflected in the other countries. 

Senator Kerry. Well, actually. Dr. Green, that is not entirely 
true. I am sorry. 

Well, let me tell you why it is not. Senator, because I was at the 
treaty signing, which we ratified unanimously in the U.S. Senate, 
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the 1992 Framework Convention which George Herbert Walker 
Bush negotiated, and we did it in Rio, and it has been 18 years 
since then, or whatever, and we have not done a thing to meet it. 

In fact, the last 8 years, emissions in the United States of Amer- 
ica, in greenhouse gases, went up 4 times faster than in the 1990s. 
So, that is the reason we are talking about the need to move to a 
mandatory reduction, because we did not, and nobody else did ei- 
ther. A few people tried, here and there. So, you just cannot throw 
that stuff out there like that and say we do it, they do not, blah, 
blah, blah. 

Look, you do not accept that you have to hold it at 2 degrees. You 
may know something that thousands of other scientists do not. 
They won a Nobel Prize, you and I did not, and they won a Nobel 
Prize for their work that said we have to hold it to 2 degrees Centi- 
grade. 

The G-20 just went to Italy and came out ratifying that we have 
to hold it to 2 degrees Centigrade. Now, maybe you know some- 
thing I do not about where the tipping point is. But I have a lot 
of scientists whom I respect — from John Holdren, who is now the 
Science Advisor to the President, to Jim Hansen over at NASA, 
and a bunch of others — who tell us we have a 10-year window to 
try to meet the standard of keeping the temperature from rising 
over 2 degrees Centigrade or you reach the tipping point. 

Now, is the tipping point at 2.2, 2.3, 2.5? I do not know. I do not 
think they would tell you if they know. But they know, because of 
the consequences of every model that they have looked at, that that 
is what begins to happen, and all of the evidence is coming back 
faster and to a greater degree than they predicted, underscoring 
the predictions they have made. 

At some point you have to step back and say these guys are mak- 
ing sense, because what they said is going to happen is happening, 
and it is happening faster and at a greater risk. To wit, the Chi- 
nese, I think Senator Hatch said they do not want to abide by it 
or they do not care about it. The Chinese are petrified by what is 
happening in the context of global climate change. The reason? The 
Himalayan glaciers are disappearing, and the predictions are they 
are going to be gone by the year 2035. Now, do I know what will 
happen in 2035? No, but I know what has happened. Every pre- 
diction about when the Arctic ice was going to melt has been accel- 
erated to the point now that, instead of 30 years down the road, 
it is now 2013 that they say we will have an ice-free Arctic in the 
summer. That is what their predictions are. 

Dr. Green. I think that has been withdrawn. You might want to 
look it up. 

Senator Kerry. I have not seen that withdrawn. In fact, they 
had an ice-free passage during last summer. I have not seen that 
withdrawn. You send me something that says that has been 
changed. All right? And we will make it part of the record here. 

Dr. Green. I will do that. Senator. Thank you. 

Senator Kerry. So, the bottom line. Every recent scientific up- 
date, and I get them periodically, I ask them to come in and say 
what is happening, is it less than, what is the rate, and without 
exception they look at me and they say. Senator, I cannot even talk 
about some of the things that are happening today publicly, be- 
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cause people will not believe it, like columns of methane rising out 
of the ocean floor that you can light a match and it will explode 
or ignite where it bursts into the open air because the permafrost 
is melting. We just voted $400 million to move Newtek, AK. The 
citizens voted to move it inland because of what is happening in 
terms of the ice melt. There are, I think, some 400 villages threat- 
ened now in Alaska. Ask Lisa Murkowski or Mark Begich what is 
happening in Alaska. 

So, all I can say to you is that we have to employ the pre- 
cautionary principle here. If I have a few thousand scientists over 
here, and you have a few others over there, the weight is pretty 
heavy to say to me that, as a public person, I ought to implement 
the precautionary principle. And if I have chief executives, like Jeff 
Immelt and Lewis Hay and Chad Holliday of DuPont, and a bunch 
of other people who run Fortune 500 companies telling me. Sen- 
ator, we have to price carbon and we want certainty in the market- 
place, I am going to listen, unless you can give me an overpowering 
reason why those guys are all wrong, and I do not think you have. 

Dr. Green. All I can say. Senator, is I read the IPCC reports, 
the Science of Climate Change report, in its totality, cover to cover, 
and I follow the latest journals. My doctoral degree is in environ- 
mental science and engineering. I daresay I am capable of under- 
standing the literature and forming my own opinion. 

Senator Kerry. Has your study been peer-reviewed? 

Dr. Green. No, I do not work in the peer-reviewed literature. 
Senator. I do not work for a university. 

Senator Kerry. So, you do not submit your studies for any peer 
review? 

Dr. Green. No. 

Senator Kerry. You realize that there are something like 2,000 
or 3,000 studies all of which concur which have been peer-reviewed, 
and not one of the studies dissenting has been peer-reviewed. 

Dr. Green. That is not correct. Senator. 

Senator Kerry. Show me a peer-reviewed study. 

Dr. Green. I will send you a list. 

Senator Kerry. Please, because nobody else has. 

Dr. Green. I will be glad to. 

Senator Kerry. And, in A1 Gore’s book, he cites the same fact, 
that nobody has ever contradicted it with a peer-reviewed study. 

Dr. Green. I will be glad to send you some studies. Senator. 

Senator Kerry. I look forward to it. 

We stand adjourned. Thank you. 

[Whereupon, at 12:05 p.m., the hearing was concluded.] 
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Hearing Statement of Senator Max Baucus (D-Mont.) 
Regarding Potential Climate Change Legislation and Job Creation 


In 1971, the noted economist and Harvard dean Edward Mason said: 

'There seems to be no reason to believe . . . that the employment-creating effects of restoring the 
environment will be any less than those involved in polluting the environment." 

It seems that the debate over jobs and the environment has been around about as long as we have had 
either Jobs — or an environment. 

Today, we will consider whether climate legislation will create Jobs in the energy sector. We'll examine 
further this Committee's role in climate legislation. And we'll discuss what we can do both to create 
jobs and to ease the transition to an economy that accounts for the cost of carbon dioxide. 

I am committed to passing meaningful, balanced climate-change legislation. I am committed to 
legislation that will protect our land and those whose livelihood depends on it. 

I want our children and grandchildren to be able to enjoy the outdoors the way that we can today. So 
I'm going to work to pass climate-change legislation that is both meaningful and that can muster enough 
votes to become law. 

Today we'll hear predictions — some optimistic, some otherwise — about the effects that climate 
legislation will have on American jobs and the American economy. We need to consider these 
predictions. But we also need to consider the consequences of failing to act. 

We can already see some of these consequences in my home state of Montana. We can see the 
consequences in forests near my hometown of Helena, destroyed by pine beetles that thrive in warmer 
temperatures. We can see the consequences in sustained drought and more-frequent wildfires. And 
we can see the consequences in decreased snowpack and lower stream flows, reducing water for 
irrigated agriculture and starving our blue-ribbon trout streams of cold water. 

These are serious consequences. And 1 believe that we can mitigate their effects in a way that does not 
harm the economy. 

History Is Instructive on this point. 

As a senior Senator on the Environment and Public Works Committee, 1 wrote much of the bill that 
became known as the Clean Air Act Amendments of 1990. That legislation established a cap-and-trade 
system to curb sulfur dioxide emissions. It helped to combat acid rain. 


( 35 ) 
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During the debate on that bill, several Industry studies made dire predictions about the effects of the 
legislation on the economy. Even studies from the Environmental Protection Agency estimated annual 
costs of between $2.7 and $4 billion a year. 

And during that debate, there were also dire predictions about job losses. In 1990, the EPA predicted 
that between 13,000 and 16,000 coal mining jobs would be lost as a result of the acid rain program. 

But a decade later, an EPA analysis determined that the cost of cutting emissions was far lower than 
they had expected. Reaching the sulfur dioxide goals set by the 1990 Amendments cost an estimated 
Sl-to-2 billion a year. That was less than half their original estimates. 

And the EPA found that job loss was about one-fourth of what was predicted. About 95 percent of the 
job loss that did occur was due to productivity gains in the Industry. Very few jobs were lost due to the 
acid rain program itself. 

Let me be clear. We should work to minimize any job losses. 

But we should recognize that in the case of acid rain, the negative consequences were far less than 
projected. We should keep this in mind when similar claims are made about the effects of legislation to 
address climate change. 

And we should recognize that the Bush Administration noted how cost-effective the acid rain program 
was. The Bush Administration found that its benefits exceeded its costs by more than 40 to 1. 

To be fair, the scope of climate-change legislation is far broader. And while we must always be mindful 
of the cost of legislation, that’s particularly true in today's economy. Our unemployment rate remains 
far too high. And we must be diligent to create jobs, including in the energy sector. 

Again, we can point to some success. 

In recent years. Congress has extended and modified the tax credit for production of power from 
renewable sources, such as wind and biomass. With that credit, wind turbine and turbine component 
manufacturers announced, added, or expanded more than 70 facilities in the U.S. in 2007 and 2008. 
These facilities, when fully online, will represent 13,000 new direct jobs. 

I am also very interested in a new incentive that we wrote earlier this year — a 30 percent credit for 
"advanced energy" manufacturing. We passed this credit to spur domestic production of clean energy 
equipment. I will be keeping a close eye on implementation of this credit, both in terms of energy 
independence, and for creating jobs, 

I look forward to hearing our witnesses' views. I look forward to further consideration of these issues in 
the Finance Committee. And I look forward to our efforts to protect both jobs and our environment. 
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Carol L Berrigan 

Senior Director, Industry Infrastructure 
Nuclear Energy Institute 

U.S. Senate 
Committee on Finance 

Washington, DC 
November 10, 2009 

Testimony for the Record 

Chairman Baucus, Ranking Member Grassley and members of the Committee, I appreciate this 
opportunity to express the nuclear industry's views on future jobs under climate legislation, 

I am Carol Berrigan, senior director of industry infrastructure at the Nuclear Energy Institute (NEI), NEI is 
responsible for establishing unified nuclear industry policy on regulatory, financial, technical and 
legislative issues affecting the nuclear industry. NEI members include all companies licensed to operate 
commercial nuclear power plants in the United States, nuclear plant designers, major 
architect/engineering firms, fuel fabrication facilities, materials licensees, and other organizations and 
individuals involved in the nuclear energy industry. 

Let me begin by thanking the members of this committee for your long-standing oversight of the 
nation's fiscal affairs and for your support of legislation like the production tax credit for new nuclear 
generation as passed in EPAct 2005 and the tax credit afforded under the American Recovery and 
Reinvestment Act of 2009 for investments in new or expanded capacity to manufacture components for 
clean energy technologies. Both of these programs are important initial steps toward the financial 
incentives necessary to accelerate the deployment of nuclear energy generation and rebuild the nation’s 
manufacturing infrastructure. 

My testimony today will cover three major areas; 

1. the role of nuclear energy under climate legislation 

2. the impact of new nuclear generation on the work force and manufacturing base 

3. recommendations that are essential to expanding nuclear energy to meet the nation's climate 
and energy goals 

1. The role of nuclear energy under climate legislation 

Today, the 104 reactors operating in the United States are among our nation’s safest and most secure 
industrial facilities. In addition, they are the nation's lowest cost producer of base-load electricity, 
averaging just 1.83 cents per kilowatt-hour. These 104 nuclear power plants produce one-fifth of 
America's electricity, 

U.S. utilities are preparing to build advanced-design nuclear power plants to meet our nation’s growing 
electricity demand. Currently, 13 applications for 22 new reactors are under active review by the 
Nuclear Regulatory Commission, Over $4 billion has been spent on new nuclear plant development over 
the last few years, including the ordering of long-lead components, and the industry plans to invest 
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approximately $8 billion in the next few years to be a in a position to start construction of the first new 
reactors in 2011-2012. 

Nuclear energy holds great potential for meeting our nation's future climate-related goals. Today, 
nuclear energy represents more than 72 percent of the nation's emission-free generation portfolio, 
avoiding nearly 700 million metric tons of carbon dioxide per year. To put this in perspective, the 
emissions avoided are equal to removing 133 million of the approximately 136 million passenger cars 
from the nation's roads. In addition, U.S. nuclear generation has avoided 2.65 million short tons of 
sulfur dioxide and 0.91 million short tons of nitrogen oxide compared to the fossil fuels that would have 
been burned in the absence of nuclear energy. * 

On a life-cycle basis, all energy generation technologies emit some amount of CO 2 during the 
manufacture of components (whether it be pressure vessels, wind turbines or photovoltaic cells) and 
during other activities not directly associated with the production of electricity at the power plant. A 
number of studies by organizations such as the Organization for Economic Co-operation and 
Development have concluded that nuclear energy's emissions "footprint," including all of the activities 
to build and provide fuel for nuclear plants, is comparable to that of renewable generation sources. 

As Congress and the administration turn greater attention to climate legislation, mainstream analyses of 
the climate change issue by independent organizations show that reducing carbon emissions will require 
a portfolio of technologies and that nuclear energy must be part of the portfolio. Further, they indicate 
that major expansion of nuclear generating capacity over the next 30 to 50 years is essential. 

Analyses of H.R. 2454, the American Clean Energy and Security Act, which passed the House on June 26, 
by the Environmental Protection Agency (EPA) and the Energy Information Administration (EIA) 
demonstrate that substantial increases in nuclear generating capacity will be essential to meet the 
legislation’s carbon-reduction goals. 

In the EPA analysis, nuclear generation increases by 150 percent, from 782 billion kilowatt-hours (kWh) 
in 2005 to 2,081 billion kWh in 2050. If ail existing U.S. nuclear power plants retire after 60 years of 
operation, 187 new nuclear plants must be built by 2050.* In the EiA's analysis, in the "Basic" scenario, 
the U.S. would need to build 96 gigawatts of new nuclear generation by 2030 (69 new nuclear plants). 
This would result in nuclear energy supplying 33 percent of U.S. electricity generation, more than any 
other source of electric power, * 

When examining the portfolio of technologies that will need to be deployed in order to meet climate 
goals, the Electric Power Research Institute's (EPRI) 'The Power to Reduce CO; Emissions: The Full 
Portfolio" analysis indicated that that there is no single technology that can, by itself, slow and reverse 
increases in carbon emissions. A portfolio of technologies and approaches wiil be required. 


Emissions avoided by nuclear power are calculated using regional fossil fuel emission rates from the Environmental Protection 
Agency and plant generation data from the Energy information Administration. 

* Environmental Protection Agency, "Analysis of H.R, 2454, American Clean Energy and Security Act of 2009" 

* Energy Information Administration, "Energy Market and Economic Impacts of H.R. 2454, the American Clean Energy and 
Security Act of 2009." The "Basic" scenario represents an environment where key low-emissions technologies - including 
nuclear, fossil with carbon capture and sequestration and renewables - are developed and deployed on a large scale in a 
timeframe consistent with the emissions reduction requirements of H.R. 2454 without encountering any major obstacles. 



39 


The EPRI analysis starts with the Energy Information Administration's forecast of electric sector carbon 
emissions in 2030, then assembles the portfolio of technologies that could reduce the electric sector's 
carbon emissions to 1990 levels by 2030. All the elements in the portfolio represent maximum feasible 
deployment, so failure to develop and deploy the full portfolio would place unsustainable stress on the 
other technologies in the portfolio. 

EPRi's analysis concludes that reducing U.S. electric sector carbon emissions to the 1990 level would 
require: 

aggressive efficiency programs to reduce electricity demand growth to less than 1 percent per 
year 

135.000 megawatts (MW) of new renewable energy capacity (instead of the 60,000 MW in the 
ElA's reference case) 

significant improvements in the efficiency of existing coal-fired and gas-fired power plants and 

widespread deployment of carbon capture and storage beyond 2020 

accelerated deployment of plug-in hybrid electric vehicles and electro-technologies 

64.000 MW of new nuclear generating capacity, in addition to the 100,000 MW now operating.* 

In addition to producing carbon-free electricity, expansion of nuclear energy generation will serve other 
national imperatives. Construction of new nuclear power plants will create tens of thousands of Jobs in 
project development, construction, operations and manufacturing. A robust nuclear construction 
program will also significantly expand the U.S. manufacturing sector and the domestic nuclear supply 
chain. 

2. The impact of new nuclear generation on the work force and manufacturing base 

Thanks to increasing world demand for new nuclear reactors, American companies have an 
unprecedented opportunity to expand the nuclear manufacturing base in the United States and open 
new international markets to domestic suppliers. American firms have the potential to expand 
production and repurpose existing infrastructure to re-emerge as world leaders in the nuclear industry. 
In the process, nuclear suppliers can contribute substantially to Job creation, economic development 
and reduction of greenhouse gas emissions. 

Since the interest of this committee is the impact of climate legislation on the work force, I will begin by 
describing the size of the work force needed to support the current nuclear industry and new nuclear 
construction. The nuclear industry faces several challenges in meeting its future work force demands, 
but with these challenges come significant opportunities for American workers. 

Current Nuclear Power Plants: Each nuclear unit in operation today directly employs 400 to 700 
people.^ In addition to direct employment, the nuclear industry relies on numerous vendors and 


* Electric Power Research institute, 'The Power to Reduce C02 Emissions: The Full Portfolio," first release was in August 2007, 
updated again in December 2008 and again in July 2009. 

^ For some single unit sites, the number of workers may exceed 1000. In addition to direct employment, each plant creates 
economic activity that generates roughly an equivalent number of additional jobs within the local community and produces 
approximately $430 million annually in expenditures for goods, services and labor, and through subsequent spending because 
of the presence of the plant and its employees. The average nuclear plants also contributes more than $20 million annually to 
state and local tax revenue, benefiting schools, roads and other state and local infrastructure and provides annual federal tax 
payments of $75 million. 
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specialty contractors for additional expertise and services. For maintenance and outages, nuclear plants 
also require skilled labor to compliment full-time utility staff, in some cases as many as 1,000 additional 
workers over a 4 to 8 week period, depending on the scope of the outage work. Based on an 
extrapolation of data supplied from the Associated Maintenance Contractors, over 30 million man-hours 
are worked by supplemental craft labor each year at the nation’s 104 nuclear reactors. 

NEI's 2009 nuclear work force survey indicated that 38 percent or 21,600 current nuclear utility 
employees will be eligible to retire within five years (2009 to 2014). In addition, the industry continues 
to experience non-retirement attrition, which over the same five-year period may require replacement 
of an additional 10 percent of the nuclear utility work force or 6,000 workers. 

Existing nuclear power plants generate substantial economic value in addition to payroll spending. In 
2008, nuclear companies procured over $14 billion in materials, fuel and services from over 22,500 
domestic suppliers.® Ongoing operation and maintenance of existing nuclear power plants provides 
substantial economic benefit for American manufacturers. 

While only 31 states have nuclear power plants, nuclear procurement takes place in all 50 states, with 
an average of $277 million of procurement occurring per state. States with the top procurement include 
Maryland, with over $1.9 billion; Pennsylvania, with over $1.8 billion; and North Carolina, with over $1.2 
billion of procurement. Of particular interest to the members of this committee may be the fact that 
last year $555 million was procured from over 1,200 companies in Florida, $463 million was procured 
from over 1,600 companies in New York, $415 million was procured from over 1,400 companies in 
Massachusetts, $352 million was procured from over 1,550 companies in Texas and $259 million was 
procured from over 1,050 companies in New Jersey. 

New Nuclear Power Plants: The resurgence of nuclear energy will lead to increasing demand for skilled 
labor at all levels. According to a recent analysis by the National Commission on Energy Policy, the 
development of a nuclear power plant project will require 14,360 man-years per gW installed. ^ These 
jobs include skilled crafts such as welders, pipefitters, masons, carpenters, millwrights, sheet metal 
workers, electricians, ironworkers, heavy equipment operators and insulators, as well as engineers, 
project managers and construction supervisors. 

If the industry were to construct the 22 units that are currently under active Construction and Operating 
License (COL) review, this would require almost 316,000 man-years of labor. Once built, these 22 plants 
would require 8,800 to 15,400 permanent full-time workers to operate the plants and additional 
supplemental labor for maintenance and outages. 

Supply Chain: The nuclear supply chain represents a major opportunity for American manufacturers to 
expand capacity to meet the needs of the growing world nuclear power market. Today, there are 53 
nuclear power plants under construction around the world. In addition, there are 137 plants on order or 
planned in 26 countries and 295 projects under consideration in 36 countries®. This represents a 


^ Procurement numbers are based on a Nuclear Energy Institute survey of member companies. The numbers include all data 
received by NEI through October 31, 2009. Procurement of nuclear services includes fees paid to regulatory agencies. The 
referenced number of domestic suppliers includes all organizations from which the industry procured over $1,000 worth of 
materials, services or fuel in 2008. 

^ Task Force on America’s Future Energy Jobs, National Commission on Energy Policy, 2009, Appendix A: Bechtel Report on 
Design and Construction. Man-year numbers include salaried and hourly man-^ars. 

^ "World Nuclear Power Reactors & Uranium Requirements," World Nuclear Association, Sept. 2009 



41 


significant opportunity for U.S. based suppliers and they are responding by adding staff and capacity, 
and developing additional manufacturing facilities. Over the past few years, we have seen a significant 
increase in the number of domestic nuclear suppliers. ASWIE Section III Nuclear Certificates (commonly 
called "N-stamps") held in the U.S. have increased 22 percent since the beginning of 2007— from 221 in 
January 2007 to 269 in May 2009. 

Today, U.S. manufacturers of components for new nuclear power plants and fuel cycle facilities are 
adding to design and engineering staff, expanding their capability to manufacture nuclear-grade 
components, and building new manufacturing facilities in preparation for new reactor construction in 
the U.S. and abroad. In excess of 15,000 new U.S. jobs have been created to date due to new nuclear 
plant activities. Manufacturing and technical service jobs have been created in Virginia, North and 
South Carolina, Tennessee, Pennsylvania, Louisiana and Indiana. These jobs include engineering services 
and the manufacture of components including pumps, valves, piping, tubing, insulation, reactor 
pressure vessels, pressurizes, heat exchangers and moisture separators to name a few. 

3. Recommendations that are essential to expanding nuclear energy to meet the nation’s climate 
and energy goals 

A program to expand reliance on nuclear energy to meet U.S. climate change goals, even if it only 
approaches the scale indicated by EPA and EIA analyses, will require a sustained partnership between 
federal and state governments and the private sector, including additional policy support from the 
federal government. 

Financing is the single largest challenge to accelerated deployment of new nuclear power plants. The 
financing challenge for the industry is structural. New nuclear power plants require large capital 
investments to be made by relatively small companies. While the financing challenges are different for 
the regulated integrated utilities than for the merchant generating companies in those states that have 
restructured, they can be managed, 

An effective, long-term financing platform is necessary to ensure deployment of clean energy 
technologies in the numbers required and to accelerate the flow of private capital to clean technology 
deployment. The loan guarantee program authorized by the 2005 Energy Policy Act was an important 
step in the right direction, but the scale of the challenge requires a broader financing platform than the 
program envisioned by Title XVII, 

Additional federal tax stimulus is also an important element that would accelerate capital investment in 
new nuclear power plants and in the critical manpower and infrastructure necessary to build new 
nuclear power plants in the numbers required to reduce carbon emissions. Tax incentives could help 
refill the pipeline of highly trained personnel needed to build, operate and maintain new nuclear power 
plants and restore America's ability to manufacture the components and other equipment that go into 
nuclear power plants in the U.S. and abroad, thereby creating additional jobs. 

To provide the level of financial stimulus necessary to accelerate deployment of nuclear energy 
consistent with the nation's climate and energy goals, we encourage you to: 

1) Create a permanent financing platform (the Clean Energy Deployment Administration, or CEDA) to 
provide loans, loan guarantees and other credit support to clean energy technologies, including new 
nuclear power plants and new nuclear equipment manufacturing facilities. We encourage you to 
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support the CEDA legislation approved earlier this year by the Senate Energy Committee that would 
absorb the Title XVII loan guarantee program into CEDA, not impose limitations on financial support to 
any particular technology and provide at least $100 billion in additional loan volume, in addition to the 
funding already authorized for the Title XVil loan guarantee program, 

2) Provide tax stimulus for investment in new nuclear power plants, new nuclear-related manufacturing 
and work force development and expand the existing production tax credit provided by the 2005 Energy 
Policy Act. 

1. Amend the production tax credit authorized by 2005 Energy Policy Act to: 

a. remove the 6,000-megawatt national megawatt limitation and make the credit available 
to all reactors placed in service before January 1, 2025 

b. allow public power entities to transfer credits allocated to them (by virtue of their 
ownership position in a nuclear power plant) to tax-paying partners in the project 

c. index the credit for inflation 

2. If companies so choose, in lieu of the production tax credit authorized by the 2005 Energy Policy 
Act, provide a 30 percent investment tax credit for investment in new nuclear power plants on 
which construction begins on or before January 1, 2025, or upgrades to increase output from 
existing nuclear power plants, available on an annual basis during construction as Investments 
are made (qualified progress expenditure credits). Allow credits to be used against the 
alternative minimum tax. Allow companies to elect a grant in lieu of the credit. 

3. Amend the 30 percent investment tax credit (provided in the American Recovery and 
Reinvestment Act of 2009 for investments in new or expanded capacity to manufacture 
components for clean energy technologies) to: 

a. state explicitly that nuclear energy is a qualifying technology 

b. expand the value of the credit to $5 billion (from $2.3 billion) 

c. extend from 3 years to 7 years the time period allowed between certification of a 
project by the secretary and when the project must be placed in service 

4. Reduce and eventually eliminate tariff and non-tariff barriers to international trade in nuclear 
plant components while providing expanded investment stimulus to develop U.S. manufacturing 
capability for nuclear goods and components where such capability does not exist . 

5. Provide a tax credit for the expenses of training workers for nuclear power plants and facilities 
producing components or fuel for such plants. This credit could serve to accelerate hiring and 
allow industry to utilize a broader range of work force training solutions including 
apprenticeship programs, community college-based education programs and specialized 
technical training not currently available via public educational institutions. 

6. Amend Section 468A of the Internal Revenue Code to allow non-rate-regulated licensees that 
may be required by the Nuclear Regulatory Commission (NRC), as part of their operating license 
requirements, to pre-fund decommissioning costs to obtain a current income tax deduction as 
such contributions are made, (For example, some taxpayers may be required to pre-fund 
decommissioning costs in one year and the tax deduction for such costs should correspond to 
that one-year period.) 
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Mr. Chairman, in conclusion, the role of nuclear energy in achieving the nation's climate goals is clearly 
established. The expansion of nuclear energy in the U.S. and globally provides a significant opportunity 
for American workers and industry, increasing high-wage employment and significantly expanding our 
domestic manufacturing sector. I encourage you and this committee to continue your legacy of 
leadership on these issues and promote legislation that would provide the necessary financial stimulus 
to realize these goals. 



44 


Senate Finance Committee Hearing 
Climate Change Legislation: Considerations for Future Jobs 
November 10, 2009 

Nuclear Energy Institute Responses to Follow-Up Questions 


Questions from Senator Baucus 

1. You stated in your testimony that building a new nuclear facility requires a wide range 
of workers, including pipefitters, welders, electricians and ironworkers. In your 
opinion, to what extent are jobs in the energy sector interchangeable? To what extent 
will new jobs in low-carbon industries offset any decrease in energy-intensive and 
trade-exposed industries? 

While many of the skilled craft jobs (welders, pipefitters, electricians, ironworkers, etc.) 
across the energy sector require similar skills regardless of the generating technology that 
is employed, additional training or certifications may be required to perform required 
work. 

Revitalization of the nuclear industry will continue to create thousands of jobs for skilled 
craft laborers and engineers. Over $4 billion of private capital has already been spent in 
preparation for new nuclear construction and manufacturing in the U.S., which has 
created over 1 5,000 jobs. Although NEl is not in a position to comment on specific 
numbers of job losses in other industries, retooling America’s manufacturing 
infrastructure to build components to meet global demand for new nuclear reactors will 
restore thousands of skilled craft jobs that have been lost in the industrial sector. 

2. Several news recent reports indicate that China is making great strides in the 
development and manufacture of clean-energy technology. An August 2009 Christian 
Science Monitor article notes that Chinese factories already make a third of the world’s 
solar cells - six times more than the U.S., and that last year China graduated 17 PhDs 
in the field of underground coal gasification, while only two others graduated in the rest 
of the world. 

Please comment on China’s green technology developments and the impact these will 
have on green technology and jobs in the United States. Please also share your thoughts 
on the U.S.’s opportunity to engage in similar technology development and job creation, 
such as through incentives like the new advanced energy manufacturing credit 
Congress passed in February. 


The International Atomic Energy Agency and the World Nuclear Association report that 
China currently has 1 1 operable nuclear reactors, 19 reactors under construction, 35 
plaimed reactors and 90 proposed reactors.' China is expanding their nuclear fleet more 
rapidly than the United States and is actively expanding manufacturing capability to 


‘ “World Nuclear Power Reactors & Uranium Requirements,” World Nuclear Association, September 2009 
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support new nuclear plant deployment. However, 47% of all ASME Section III Nuclear 
Certificates^ are currently held in the U.S. Many of the reactors being constructed in 
China are based on U.S. technology or are being provided by vendors with U.S. 
manufacturing facilities, so there are still significant opportunities for domestic expansion 
of manufacturing and jobs if it is clear that the U.S. will also build new reactors. 

NEI supports incentives such as the advanced energy manufacturing credit passed by 
Congress to encourage technology development and job creation. Due to the scale of the 
investments required to fully develop domestic manufacturing infrastructure for clean 
energy technologies, the dollar amount of the manufacturing credits available should be 
increased to $5 billion from the current $2.3 billion and the deployment time-firame 
expanded to at least 7 years from the current 3 years. These changes will ensure that the 
U.S. is in a position to capture more of the manufacturing base for the global deployment 
of clean energy technologies that will otherwise be developed overseas. 

NEI is not in a position to comment on China’s expansion in other technologies such as 
solar and coal gasification. 

3. Through the right clean energy policies, there is a potential to create thousands of new 
jobs in the U.S. We know there are various sectors that could experience job growth, 
but we need to have a skilled workforce in place to meet the demand. How do we 
ensure our workforce is trained and ready to seize these new opportunities? And as 
new technology is developed, how do we ensure our training programs equip Americans 
with durable, in-demand skills? How would you suggest we address the need to keep 
newly acquired skills fresh? 

There are several means to help ensure that our workforce is trained and ready to seize 
new opportunities. Federal support is still needed to ensure the work force is fully 
trained. The series of recommendations in the National Commission on Energy Policy’s 
Task Force on America’s Future Energy Jobs provide a solid foundation in this area. 

Further programs to provide tax credits to employers for worker training and additional 
appropriations to support educational programs that meet industry recognized training 
standards are needed. 

To train workers to address the needs created by retirements, attrition, and new plant 
construction, the nuclear industry has developed partnerships with 52 community 
colleges. These programs are implementing standardized, uniform curricula to ensure 
that graduates will be eligible to work at any nuclear plant. 

Funding is required to support infrastracture purchases at the community colleges and 
universities to ensure our students have the equipment needed for a global level 
education, for scholarships and fellowships to ensure the programs have capable domestic 
students enrolled, and to develop and implement programs to prepare American skilled 
workers to construct and operate new nuclear facilities. 


* “BNCS Ex-Officio Report,” ASME Comminee on Nuclear Certification, June 17, 2009 
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Questions from Senator Cantwell 

1. In addition to thinking about the costs of policy action on climate change, we need to be 
just as aware of the potential costs of inaction. There is going to be tremendous energy 
growth, particularly in the developing world, over the next century. Energy is already 
a $6 trillion market, and it is growing fast. I want to be sure that the United States is 
the world’s leading supplier of clean energy technologies to meet the exploding world 
demand. 

• How should policymakers create and structure incentives that enable US leadership 
in clean energy technologies? Is a consistent, stable price on fossil carbon an 
effective or necessary component? 

NEI has proposed a series of policy initiatives to ensure the U.S. can regain a leadership 
position on the development and manufacture of technology for the production of 
nuclear energy. The attached paper, “Legislative Proposal to Help Meet Climate Change 
Goals”, outlines our recommendations. If taken in whole, these measures would ensure 
that the U.S. nuclear industry is ready to serve domestic and global markets which will 
create thousands of jobs. 

Although a price on carbon would clearly benefit all clean technologies, the 
implementation of such a policy must protect consumers and the economy. For more 
information on the utility industry’s recommendations for implementation of carbon 
policies, see www. smartclimatepolicv. ore . 


• How do you think we should balance the protection of existing industries with the 
promotion of future industries? Isn’t there a real risk that if we fail to create the 
right investment incentives at home, we may miss out on the lucrative opportunities 
that will accompany global leadership in clean energy? 

The Nuclear Energy Institute believes that the greatest government support should be 
given to industries that best meet our national objectives. Nuclear energy increases our 
energy independence while providing low-cost, clean, base-load power that drives the 
U.S. economy. The deployment of U.S. civil nuclear technology also provides an 
opportunity to expand the American manufacturing base, create jobs, increase exports 
and re-emerge as a world-leader in this growing market. 

The window of opportunity to restore our nuclear energy manufacturing capability will 
not remain open indefinitely. China has unambiguously embraced nuclear power and has 
moved aggressively to begin construction on 19 reactors. Other countries such as India (6 
reactors under construction) have done likewise. The worldwide nuclear renaissance will 
not pause and wait for the United States. U.S. manufacturers are most likely to succeed if 
U.S. technology can be licensed and exported in a timely fashion. If this does not occur, 
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it is possible that we will miss out on lucrative opportunities that accompany global 
leadership in this sector. 

To expand manufacturing capability and exports for nuclear energy related components, 
we need to expand incentives for investment in manufacturing facilities and embrace the 
construction of nuclear reactors domestically. The attached paper on NEFs proposed 
policies to support the expansion of nuclear energy in the U.S. provides detailed 
recommendations that would ensure the U.S. does not miss out on the opportunity to 
expand clean energy infrastructure and growth opportunities. 

2. One of the most important ways we can stimulate economic growth and job creation 
through climate policy is by creating consistent price signals and long-term incentives 
for investment in innovation and new energy technologies. 

• In any policy involving the auctioning of emissions allowances, do you think that 
price controls— both price floors and ceilings — are necessary to manage volatility 
and uncertainty? 

The scope of this issue is better addressed by the Edison Electric Institute. Please visit 
www.smartctimatepolicv. ore for the utility perspective on the requirements for a 
successful program to reduce carbon emissions. 

• Would a well-designed, price collar (i.e. explicit upper and lower bounds for the 
price of allowances) provide sufficient assurances for substantial investment in 
capital-intensive, low-carbon energy systems such as CCS and nuclear, as well as 
other, more conventional renewable energy technologies? 

A tax on carbon via emissions allowances or other means will improve the business case 
for all clean energy technologies. However, it is likely that allowances alone will not 
address the need for access to low cost capital. To build new nuclear in the numbers 
required to meet emissions reduction targets, low cost capital through the expansion of 
the Title XVII loan guarantee program or the creation of the Clean Energy Deployment 
Administration as described in S. 1462 will be required. The attached paper outlines 
these and additional proposals to support the deployment of new nuclear plants to support 
climate change goals. 


Questions from Senator Carper 

1. Ms. Berrigan, in your statement you mention there are 13 active new nuclear 

applications before the NRC. These new nuclear reactors will use technology much 
more advanced than the 1960s and 70s technology found in our current nuclear fleet - 
correct? 

Yes. All of the applications for new plants currently under review by the NRC are 
advanced-design light water reactors. While these new plant designs are based on proven 
technology, they incorporate design and operational enhancements from over 30 years of 
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U.S and worldwide experience. New plants will be easier to operate and maintain and 
feature increased margins of safety as evidenced by a significantly lower calculated risk 
of damage to the nuclear fuel in the reactor core. Use of digital instrumentation and 
controls represents the biggest advance in technology over current U.S. reactors, and will 
enhance plant safety, availability, and reliability. In addition, all new plants feature 
design enhancements to protect against very unlikely severe reactor accidents and 
enhanced fire protection by design through physical separation of redundant safety 
systems. 

2. Nuclear energy is a huge job builder - right now more than 70 firms in Delaware alone 
provide nuclear energy-related services, such as manufacturing components. To meet 
our future nuclear needs, it is my understanding that four billion dollars in investments 
have already been made to support the manufacture of nuclear components, resulting 
in 15,000 jobs - but we have a long way to go to meet the manufacturing needs of a new 
nuclear renaissance - correct? 

This is correct. The deployment of new nuclear plants provides an almost unparalleled 
opportunity to expand American manufacturing as companies rebuild and retool to 
produce the pumps, valves, vessels and other nuclear-grade equipment needed for new 
nuclear plants. For example, the equipment and commodities required for the first eight 
plants to come on line will include the following;^ 

■ Nuclear-grade valves - 4,000 to 24,000 

■ Nuclear-grade piping - 30- 1 50 miles 

■ Pumps -1,000 to 2,000 

■ Large and small heat exchangers - 500 to 1300 

■ Cable - over 1 ,800 miles 

■ Concrete - over 3 million cubic yards 

■ Electrical components - over 700,000 

■ Structural & reinforcing steel — 500,000 tons 

To meet the manufacturing needs for domestic and global expansion of nuclear energy, 
NEI advocates providing tax stimulus for new nuclear-related manufacturing and work 
force development, and expanding the existing production tax credit provided by the 
2005 Energy Policy Act. Specific recommendations to meet manufacturing needs are 
included in pages 3 and 4 of the attached “Legislative Proposal to Help Meet Climate 
Change Goals.” 

3. In the stimulus bill, we provided a 30 percent tax credit for manufacturers to re-equip, 
expand, or establish facilities that will produce clean or efficient energy property (48C) 
- including nuclear. Do you believe this tax credit will help spur more manufacturing of 
nuclear components here at home? Should we extend this tax credit? Can we do more? 


^ “Manufacturing Capacity Assessment for New U.S. Nuclear Plants,” NEI, April 2007 
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NEI supports incentives such as the manufacturing tax credit included in the stimulus bill. 
The nuclear industry believes that this tax credit is an important first step in spurring the 
manufacturing of nuclear components in the U.S. However, the manufacturing tax credit 
is limited in scope to $2.3 billion across all technologies. Due to the scale of the 
investments required to produce nuclear components and other clean energy 
technologies, NEI recommends an increase in the dollar amount of the manufacturing 
credits to $5 billion and an extension of the timeframe to bring a project on line to at least 
7 years from the current 3 years. These changes will ensure that the U.S. is in a position 
to capture more of the manufacturing base for the global deployment of clean energy 
technologies that will otherwise be developed overseas. 

Manufacturers are also monitoring support for construction of new nuclear plants in the 
U.S. Several companies have already invested private capital for new facilities and 
expansions to support construction of reactors in the U.S. and abroad as described in the 
attached fact sheet titled, “New Nuclear Plants Create Opportunities To Expand U.S. 
Manufacturing, Create Jobs”. If the policies to support new plant financing and 
construction described in the attached legislative proposal are enacted, manufacturers will 
have more assurance of a domestic market to support further expansion and related job 
growth. 

4. What are the potential export opportunities for nuclear suppliers and how can the U.S. 
Senate support U.S. commercial competitiveness abroad? How will the manufacturing 
tax credit (48C) support industry efforts for expansion, including to foreign markets? 

Nuclear energy expansion is already underway internationally with 53 plants under 
construction worldwide. U.S. manufacturers are most likely to succeed globally if U.S. 
technology can be licensed and exported abroad in a time-frame consistent with the 
global build-out. 

While the manufacturing tax credit will help U.S. companies expand production (see the 
response to question 3 above), it does not address some of the critical issues concerning 
tariff and non-tariff barriers to international trade. To address these issues and promote 
the expansion of U.S. manufacturing abroad it is necessary to reduce and eventually 
eliminate tariff and non-tariff barriers to international trade in nuclear plant components, 
including: 

a) suspension of any U.S. tariffs on imported goods and components if no U.S. 
manufacturing capability exists 

b) suspen-sion of any U.S. tariffs on imported goods and components if the country 
of origin eliminates, or has eliminated, tariffs on nuclear goods and components 
imported from the United States 

c) investment stimulus to develop U.S. manufacturing capability for nuclear goods 
and components where such capability does not exist, and 

d) coordinated federal support for U.S. nuclear exports including active support for 
implementation of the CSC (Convention on Supplemental Compensation for 
Nuclear Damage). 
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5. With more than 38% of the current nuclear workforce eligible to retire in the next five 
years, how successful are we (government programs, industry outreach efforts, etc) in 
preparing the next generation of the nuclear workforce and keeping jobs and skills in 
the U.S.? 


Current grant programs for nuclear energy work force development available from the 
Department of Energy, Nuclear Regulatory Commission and the Department of Labor 
have provided much needed support for curriculum development, scholarships and 
fellowships, research and skills training. These funds have been put to good use in 
repairing a declining nuclear education system in the United States. For example, 
enrollment in nuclear engineering departments is up over 500% from 1999. 

However, as described in an earlier response to Senator Baucus, further support is still 
needed to ensure the work force is fully trained. Funding is required to support 
infrastructure purchases at the community colleges and universities to ensure our students 
have the equipment needed for a global level education, for scholarships and fellowships 
to ensure the programs have capable domestic students enrolled, and to develop and 
implement programs to prepare American skilled workers to construct and operate new 
nuclear facilities. 

6. Working with my colleagues in EPW, we provided funding (over $500 million) for 
nuclear science programs and for nuclear workforce training in the climate change bill. 
Training money that can help support operating jobs and construction jobs. Do you 
feci we’ve taken the right step to train our next generation of nuclear workers? 

Yes. The proposed legislation has taken the right step to supporting the next generation 
of nuclear workers. Section 132 provides further authorization for the nuclear science 
talent expansion grants and nuclear science competitiveness grants provided for in 
Section 5004 of the America COMPETES Act. The disciplines included under the Act 
are in such areas as nuclear science, health physics and nuclear chemistry that are not 
currently supported by the Department of Energy (DOE) at either the OfBce of Science or 
the Office of Nuclear Energy. These disciplines are vital not only to the operation of 
nuclear power plants but also to fuel cycle facilities, medical facilities, the Nuclear 
Regulatory Commission, and DOE national labs. Section 132 also includes support for 
the training of new workers skilled in the construction and operation of nuclear power 
plants. This legislation would dramatically improve the ability of the Department of 
Labor to offer help to new and upgraded skilled craft programs, community college 
programs, training of construction management programs and integrated regional work 
force programs. 


Questions from Senator Grasslev 

1. My question relates to why nuclear is not already a bigger part of our nation’s energy 
mix. Is it because nuclear is somewhat more expensive to generate and therefore 
cannot compete effectively without a policy that raises the cost of fossil fuels, or is it 
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more related to some of the obstacles you raised in your testimony like financing? 

Under the first scenario, it would seem like the job opportunities you mentioned in your 
testimony would come at the expense of other jobs, in manufacturing for instance, that 
depend on lower cost energy. However, if there are obstacles unrelated to climate 
policy that can be overcome to make nuclear a source of abundant low-cost energy, 
shouldn’t we pursue those regardless of whether we enact a cap and trade system? 

Nuclear energy’s expansion has been stalled because of the long timeline required for the 
first wave of nuclear project development and significant capital requirements for nuclear 
plant constmction. More than other sources of base load generation, nuclear energy has a 
higher up-front capital cost and relatively low variable expenses for operations, 
maintenance, and fuel. Although the levelized cost of power from nuclear plants is 
competitive, the requirement to provide significant upfront capital is daimting for many 
companies since the U.S. electricity market is made up of a mix of utilities, 
municipalities, and co-operatives rather than only a few large producers as in other 
nations. In addition, the first new plants are requiring a forty-two month licensing period 
that is longer than the entire development cycle for many other technologies. 

Several studies have shown that the levelized cost of power from new nuclear plants is 
competitive with other energy generating technologies. For example, MIT’s Center for 
Energy and Environmental Policy Research issued a report titled “Update on the Cost of 
Nuclear Power,” May 2009, that showed new nuclear plants are cost competitive at 
6.6jii/kWh (vs. 6.2jl/kWh for coal and 6.5|!i/kWh for gas) if the technology risk premium 
is removed from the financing assumptions (i.e., when the first few plants have been built 
and investors are confident that they can be built to cost and schedule). The study also 
shows that nuclear plants become increasingly competitive as the price of carbon 
increases. The example provided in the report showed that a $25/ton carbon tax would 
increase the price of coal-fired generation to 8.30/kWh and gas-fired generation to 
7.5^/kWh (nuclear remains at 6.6^/kWh). 

To promote the development of nuclear energy in the U.S., the top priority should include 
access to low cost capital. Expansion of the loan guarantee program, which provides 
financial support for the construction of new reactors at no cost to taxpayers, would help 
increase the number of new nuclear projects under construction in the U.S. A long-term 
platform such as the Clean Energy Development Administration language proposed in 
the American Clean Energy Leadership Act from the Senate Energy and Natural 
Resoxu-ces Committee would similarly ensure the access to low cost capital for qualified 
projects. Certainty about the availability of financing will give developers the confidence 
to continue investing the private capital required to develop new nuclear plant projects. 

The time required for project development should be addressed in the second wave of 
nuclear plants. The time to complete the Nuclear Regulatory Commission’s (NRC) 
licensing process for new reactors should be reduced signifieantly for a combined 
operating license in the second wave of applications. If companies have pursued an early 
site permit and use a certified design, the review and approval of a COL should require 
two years or less since much of the material in the application will have already been 
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approved by the NRC. Recommended improvements to remove redundancy from the 
NRC process are outlined in the attached paper titled, “Legislative Proposal to Help Meet 
Climate Change Goals.” In addition, the construction times for the first reactors are 
estimated at five years while the U.S rebuilds domestic infrastructure to support new 
plant construction. Similar to the experience in Japan and Korea, we should be able to 
improve the time required to build standardized designs to four years or less. Reducing 
the project development time to six years or less will reduce risk for the project sponsors 
and lenders. 


Questions from Senator Cornvn 

1. With 104 nuclear power plants in operation today, how many direct jobs are provided? 
How many indirect jobs exist to support the plants? 

Direct employment at the nuclear plants is around 57,000 employees. Our economic 
analyses have found that one direct job at a nuclear plant creates about one indirect 
job. With the creation of additional jobs in support of new nuclear plants over the past 
few years, the U.S. commercial nuclear industry is currently estimated at more than 
120,000 workers. 

2. What barriers exist today to prevent new nuclear plants from going forward? 

As described above in the response to the question from Senator Grassley, access to 
financing and time to market are the most significant barriers for expansion of nuclear 
energy in the U.S. NEl has proposed a series of policy initiatives to ensure the U.S. can 
regain a leadership position on the development and manufacture of technology for the 
production of nuclear energy. The attached paper, “Legislative Proposal to Help Meet 
Climate Change Goals”, outlines our recommendations. If taken in whole, these 
measures would ensure that the U.S. nuclear industry is ready to serve domestic and 
global markets which will create thousands of jobs. 


3. How many manufacturing jobs exist or are anticipated for new nuclear plants? 

To date, over 15,000 new jobs have already been created across the nation, including at 
sites in Virginia, North and South Carolina, Tennessee, Peimsylvania, Louisiana and 
Indiana. Since January 2007, the number of ASME Section III certificates (commonly 
called “N-stamps”), which are required to produce nuclear-grade components, has 
increased 22%. 

Ultimately, the number of new manufacturing jobs which are created will depend on the 
number of new plants built, and on the ability of domestic manufacturers to participate in 
the international markets (see the response to Senator Carper question 4 above) and 
access to incentives for manufacturers and suppliers to assist them in capacity expansion. 
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NUCLIAR EKER6Y INSTITUTE 


Legislative Proposal 
To Help Meet Climate Change Goai.s 
By Expanding U.S. Nuclear Energy Production 


Nuclear Energy: A Strategic Part of the Portfolio to Reduce Carbon Emissions 

All mainstream analyses of the climate change issue by independent organizations show that reducing 
carbon emissions will require a portfolio of technologies, that nuclear energy must be part of the portfolio, 
and that major expansion of nuclear generating capacity over the next 30-50 years is essential. 

Analyses of H.R. 2454, the American Clean Energy and Security Act, which passed the House on June 
26, by the Environmental Protection Agency (EPA) and the Energy Information Administration (EIA) 
demonstrate that substantial increases in nuclear generating capacity will be essential to meet the 
legislation’s carbon-reduction goals. 

In the EPA analysis, nuclear generation increases by 150 percent, from 782 billion kilowatt-hours (kWh) 
in 2005 to 2,081 billion kWh in 2050. If all existing U.S. nuclear power plants retire after 60 years of 
operation, 187 new nuclear plants must be built by 2050. In EIA’s analysis, in the “Basic” scenario,’ the 
U.S. would need to build 96 gigawatts of new nuclear generation by 2030 (69 new nuclear plants). This 
would result in nuclear energy supplying 33 percent of U.S. electricity generation, more than any other 
source of electric power. To the extent the United States cannot deploy new nuclear power plants in these 
numbers, the cost of electricity, natural gas and carbon allowances will be higher. 

A program to expand reliance on nuclear energy to meet U.S. climate change goals, even if it only 
approaches this scale, will require a sustained partnership between federal and state governments and the 
private sector, including additional policy support from the federal government. 

Increasing America’s reliance on nuclear energy will, of course, serve other national imperatives besides 
production of carbon-free electricity. Construction of new nuclear power plants will create tens of 
thousand of jobs - to build the plants themselves and to produce the components and materials that go 
into the plants. A nuclear construction program will also breathe new life into the U.S. manufacturing 
sector, as it rebuilds and retools to produce the pumps, valves, vessels and other nuclear-grade equipment 
needed for new nuclear plants. 

The Nuclear Energy Institute^ has developed proposed legislation designed to support this broad-based 
expansion. This paper summarizes the policy initiatives in NEl’s legislative proposal. 


* The “Basic” scenario represents an environment where key low-emissions technologies - including nuclear, fossil with 
carbon capture and sequestration and renewables - are developed and deployed on a large scale in a timeframe consistent 
with the emissions reduction requirements of H JR. 2454 without encountering any major obstacles. 

^ NEI is responsible for establishing unifted nuclear industry policy on matters affecting the nuclear energy industry, 
including regulatory, financial, technical and legislative issues. NEI members include all companies licensed to operate 
commercial nuclear power plants in the United States, nuclear plant designers, major architect/engineering firms, ftiel 
fabrication facilities, materials licemees, and other organizations and individuals involved in the nuclear energy industry. 
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Financing is the single largest challenge to accelerated deployment of new nuclear power plants. The 
financing challenge is structural. New nuclear power plants are large capital investments - likely $6-8 
billion for a new reactor ~ being built by relatively small companies.^ The U.S. electric power sector 
consists of many relatively small companies, which do not have the size, financing capability or financial 
strength to finance power projects of this scale on their own, in the numbers required - particularly since 
the same companies will also be investing in other forms of generating capacity, transmission and 
distribution, efficiency and demand response programs, and environmental controls. 


The financing challenges are different for the regulate integrated utilities than for the merchant 
generating companies in those states that have restnictured. But these challenges can be managed, with 
appropriate rate treatment from state regulators,^ credit support in the form of federal loan guarantees, 
tax-related stimulus for investment, or a combination of these. 


Loan Guarantees. Loan guarantees are a powerful tool and a highly efficient way to expand the 
availability of private capital. Loan guarantees allow the companies to use non-recourse, project-finance- 
type structures, so they offset the disparity in scale between project size and company size. Loan 
guarantees allow higher leverage in the project's capita! structure, which reduces the project’s cost of 
capital. These benefits flow to the economy by allowing the rapid deployment of clean generating 
technologies at a lower cost to consumers. 

The loan guarantee program authorized by the 2005 Energy Policy Act was an important step in the right 
direction, but the scale of the challenge requires a broader financing platform than the program envisioned 
by Title XVII.^ An effective, long-term financing platform is necessary to ensure deployment of clean 
energy technologies in the numbers required, and to accelerate the flow of private capital to clean 
technology deployment. Proposals to create a Clean Energy Deployment Administration are included in 
the energy and climate change legislation moving through the Senate and the House. 

Tax Incentives. Federal tax stimulus would serve two purposes - accelerating capita! investment in new 
nuclear power plants and in the critical manpower and infrastructure necessary to build new nuclear 
power plants in the numbers required to reduce cartion emissions. Tax incentives could refill the pipeline 
of highly tramed personnel needed to build, operate and maintain new nuclear power plants, and restore 
America’s ability to manufacture the components and other equipment that go into nuclear power plants, 
thereby creating additional jobs. 


■ The largest U.S. investor-owned power company has a market value of approximately $30-35 billion and a book 
capitalization of about $10 billion. The other companies in the sector are significantly smaller. In comparison, the laiger 
European electric companies are two or three times larger, and are better able to finance large-scale projects on balance 
sheet. 

* Supportive state policies include recoveiy of nuclear plant development costs as they are incurred, and Construction 
Work in Progress or CWIP. which allows recovery of financing costs during construction. Many of the states where new 
nuclear plants are planned - including Klorida, Virginia. Texas, Louisiana, .Mississippi, North Carolina and South Carolina 
- have passed legislation or implemented new regulations to encourage construction of new nuclear power plants by 
providing financing support and assurance of investment recovery. By itself, however, this state support may not be 
sufficient. The federal government must also provide financing support for deployment of clean energy technologies in 
the numbers necessary to address growing U.S. electricity needs and reduce carbon emissions. 

^ Until new legislation is enacted, the Department of Energy’s existing loan guarantee must continue and must be 
provided sufficient loan guarantee authority. The existing program currently authorizes $185 billion in loan guarantees 
for nuclear power projects . This is dearly inadequate, given the $6-8 billion expected cost of a new nuclear power plant. 
Loan volume authorized for nuclear power projects must commensurate with the cost of these projects. 
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NEFs legislative proposal to ensure successful financing of new nuclear power plants includes all of these 
elements. The tax stimulus proposed for new nuclear power plant construction would provide new 
nuclear power plants the same tax-related support currently provided to renewable energy sources. To 
provide financial stimulus, the proposed legislation would: 

1) Create a permanent financing platform (the Clean Energy Deployment Administration) to provide 
loans, loan guarantees and other credit support to clean energy technologies, including new nuclear 
power plants and new nuclear equipment manufacturing facilities. 

Both House^ and Senate^ legislation authorize creation of CEDA. Differences between the two 

proposals must be reconciled: 

■ The House legislation establishes CEDA as a free-standing government corporation; the 
Senate legislation creates CEDA as an independent entity within the Department of Energy. 

■ Under the Senate legislation, CEDA would absorb the Title XVII loan guarantee program: 
under the House legislation, it would not The nuclear industry supports the Senate 
provision. 

m The House legislation would impose a limitation of 30 percent on financial support to any 
single technology; the Senate version has no such limitation. The nuclear industry supports 
the Senate position. 

m The House legislation provides sufficient capitalization to support loan volume of at least $75 
billion; the Senate, $100 billion. The nuclear industry regards $100 billion as a minimum 
acceptable additional loan volume for CEDA, in addition to the $111 billion already 
authorized for the Title XVll loan guarantee program. 

2) Amend the Energy Policy Act of 2005 to: 

• Clarify certain provisions of Title XVII to address difficulties that have arisen during 
implementation of the loan guarantee program. 

Both House and Senate legislation include technical corrections to Title XVll, although 
they are not identical. For the nuclear industry, the most important change involves 
collateral-sharing, addressed in both House and Senate bills, but imperfectly. The 
nuclear industry ’s preferred clarification would make it clear that the Secretary of 
Energy has discretion to require such collateral for a loan guarantee as the Secretary 
determines appropriate to protect the interests of the United States in the case of a 
default. The industry 's proposal would also make clear that the Secretary can enter into 
intercreditor arrangements to provide for sharing of collateral, priority of liens and 
control of remedies. This clarification is essential to allow co-financing of nuclear 
projects, in which Export Credit Agencies (ECAs) in other countries or undivided 
interests provide debt financing side-by-side with the DOE-guaranteed debt. ^ 

Other required technical changes include: allowing the credit subsidy cost to be paid by 
a combination of appropriations and payments by project sponsors; removing the 
requirement (in Section 504(b) of the Federal Credit Reform Act) for authorization of 
loan volume in an appropriations bill in situations where the project sponsor pays the 
credit subsidy fee; and creating a revolving fund under which administrative fees 
collected by DOE can be recycled to cover the operating expenses of the Loan Guarantee 
Office. (Absent this provision, the administrative fees collected by DOE are treated as 


® H.R. 2454, die American Clean Energy and Security Act, which passed the House on June 26. 

^ S. 1462, the American Clean Energy Leadership Act, whidi was approval by the Senate Energy and Natural Resources 
Committee on June 17. 

* A rule change proposal by DOE on August 6 would accomplish this objective. Statutory clarification would be prota;t against 
future misunderstandings or misinterpretations, however. 
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general revenues to the Treasury, and DOE must request appropriations every year to 
cover the costs of operating the loan guarantee program.) 

m Improve the Standby Support risk insurance authorized by the 2005 Energy Policy Act, 
which protects project developers from schedule delays caused by factors beyond their 
control, such as licensing inefficiencies or frivolous litigation. The amendments proposed 
would expand the scope of coverage. 

These amendments would: 

1. Retain the six-plant limit in the Energy Policy Act, but allow the coverage to roll over 
to the next plant if it is not exercised. 

2. Increase the coverage on all six contracts to $500 million. 

5 . Allow coverage of all delay costs (not just debt service) incurred by a project 
developer due to licensing, litigation or political factors beyond the project 
developer 's control. 

4. Eliminate the requirement that a project sponsor must absorb six months of delay 
costs before coverage begins. 

5. Provide for independent arbitration of claims under American Arbitration 
Association (AAA) Commercial Arbitration Rules, rather than the approach 
prescribed by DOE in its final regulations (claims adjudicated by a DOE Board of 
Contract Appeals). 

3) Provide tax stimulus for investment in new nuclear power plants, new nuclear-related manufacturing 
and work force development, and expand the existing production tax credit provided by the 2005 
Energy Policy Act. 

• Amend the production tax credit authorized by 2005 Energy Policy Act to: 

a) remove the 6,000-raegawatt national megawatt limitation and make the credit available to 
all reactors placed in service before January 1, 2025 

b) allow public power entities to transfer credits allocated to them (by virtue of their 
ownership position in a nuclear power plant) to tax-paying partners in the project, and 

c) index the credit for inflation. 

• If companies so choose, in lieu of the production tax credit authorized by the 2005 Energy 
Policy Act, provide a 30 percent investment tax credit for investment in new nuclear power 
plants on which constraction begins on or before January 1 , 2025 , or upgrades to increase 
output from existing nuclear power plants, available on an annual basis during constmetion as 
investments are made (qualified progress expendimre credits). Allow credits to be used 
against the alternative minimum tax. Allow companies to elect a grant in lieu of the credit. 

■ Amend the 30 percent investment tax credit (provided in the American Recovery and 
Reinvestment Act of 2009 for investments in new or expanded capacity to manufaemre 
components for clean energy technologies) to: 

a) state explicitly that nuclear energy is a qualifying technology 

b) expand the value of the credit to $5 billion (from $2.3 billion), and 

c) extend from 3 years to 5 years the time period allowed between certification of a project 
by the Secretary and when the project must be placed in service. 

■ Reduce and eventually eliminate tariff and non-tariff barriers to international trade in nuclear 
plant components, including: 
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a) suspension of any U.S. tariffs on imported goods and components if no U.S. 
manufacturing capability exists 

b) suspension of any U.S.tariffs on imjwrted goods and components if the country of origin 
eliminates, or has eliminated, tariffs on nuclear goods and components imported from the 
United States 

c) investment stimulus to develop U.S. manufacturing capability for nuclear goods and 
components where such capability does not exist, and 

d) instmction to the U.S. Trade Representative to negotiate elimination of tariffs on import 
and export of nuclear components among nuclear supplier nations. 

■ Provide a tax credit for the expenses of training workers for nuclear power plants and 
facilities producing components or fuel for such plants. The credit would be graduated and 
based on a percentage of wages - e.g., 40 percent of the qualified first-year wages of 
qualified workers, 30 percent of the qualified second-year wages, 20 percent of the qualified 
third-year wages of qualified workers. The credit would apply to participants in a U.S. 
Department of Labor Registered Apprenticeship program (or a participant in a State 
Apprenticeship Program recognized by the U.S. Department of Labor) and participants in an 
accredited program of the Institute of Nuclear Power Operations' National Academy for 
Nuclear Training. 

■ Amend Section 468A of the Internal Revenue Code to allow non-rate-regulated licensees that 
may be required by the Nuclear Regulatory Commission (NRC), as part of their operating 
license requirements, to pre-fund decommissioning costs to obtain a current income tax 
deduction as such contributions are made. (For example, some taxpayers may be required to 
pre-fund decommissioning costs in one year and the tax deduction for such costs should 
correspond to that one-year period.) 

• Remove new nuclear generating capacity and upraies to existing nuclear power plants from 
the baseline used to calculate a company’s compliance obligation with any renewable 
portfolio standard. 

The time to market for the first nuclear power plants to be licensed under the new Part 52 licensing 
process can be reduced. This can be done by providing clarification on the nuclear plant licensing process 
established in the 1992 Energy Policy Act, to ensure that the improvements in licensing envisioned in that 
law are achieved. Greater efficiency can be achieved by eliminating redundancies and duplication in the 
licensing process and improving the transparency of the process - not by limiting environmental reviews 
mandated by the National Environmental Policy Act or by limiting public participation. 

The amendments proposed should help to ensure that: (1) the first combined construction/operating 
licenses (COLs) can be issued in 201 1 , pnwided rulemakings to certify underlying designs are completed, 
and (2) the licensing process does not cause unnecessary delays in authorization to load fuel. With these 
amendments, if subsequent COL applications reference an early site permit (ESP) and a certified design, 
current 9-10-year licensing and construction «:hedules could be reduced to approximately six years: 24 
months for licensing and 48 months for construction and start-up. 


The efficiency of the licensing process can be improved by: 
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■ Directing the NRC to use informal procedures for any hearing on Inspections, Tests, 

Analyses and Acceptance Criteria (ITAAC), and directing the NRC to implement legislative 
hearing procedures within one year of enactment. This would be consistent with NRC 
practice for other licensing hearings. 

• Eliminating the potential for misinterpretation and misunderstandings during the later stages 
of construction by amending Section 185(b) of the Atomic Energy Act thus: “Following 
issuance of the combined license, the Commission shall ensure that the prescribed 
inspections, tests, and analyses are performed and, prior to operation of the facility, shall find 
that the prescribed acceptance criteria are have been met.” 

The word “are" in the second-to-lasl sentence of Section 185b creates implementation 
difficulties for the Nuclear Regulatory Commission (NRC) and companies during 
construction. During construction of a new nuclear power plant and before fuel load, the 
licensee must perform inspections, tests and analyses of components, systems and 
subsystems to demonstrate that those components, systems and subsystems meet 
acceptance criteria set forth in the COL. These are known as ITAA C (for Inspections, 
Tests, Analyses and Acceptance Criteria) and there are typically as many as a thousand 
of them included in a COL. These ITAAC will be conducted during construction and 
accepted by the NRC as they are completed. When all the ITAAC have been met, the 
facility is eligible to operate, subject to a finding to that effect from the NRC. The use of 
the word “are ” in Section 185b implies that ITAAC acceptance is a continuing process 
with no defined end point. Changing the word “are ” to "have been ” simply makes it 
clear that an ITAAC that has been completed successfully and accepted by the NRC is 
sufficient. 

u Eliminating the mandatory uncontested hearing required before issuance of a combined 
license or an early site permit for a power reactor. 

The mandatory hearing is an artifact of the old two-step licensing process and no longer 
serves a useful purpose. This would amend Section 189a(I)(A) of the Atomic Energy Act 
(AEA) to eliminate the requirement to conduct a hearing and make findings on 
uncontested issues for every COL and ESP application. 

Section I89a(I)(A) of the AEA requires the Nuclear Regulatory Commission (NRC) to 
conduct hearings in two situations. First, if an intervenor has demonstrated the requisite 
standing and has submitted one admissible contention, then the NRC will conduct a 
contested hearing on those contested issues raised by the intervenor. In a contested 
hearing, the parties submit evidence and testimony, which the Atomic Safety and 
Licensing Board (“ASLB ”) uses to make factual and legal findings on the issues raised 
by the intervenors. Second, independent of any contested hearing or contested issues, the 
NRC must conduct a hearing on uncontested issues for every Combined Operating 
License (“COL ”) or Early Site Permit (“ESP ’) application. This is the so-called 
“mandatory ’’ hearing. Intervenors are not allowed to participate in the hearing on 
uncontested issues. In the uncontested hearing, the ASLB is merely to decide whether the 
Staffs review of the application has been adequate to support its findings (i.e., conduct a 
“sufficiency” review). This section amends Section I89a(l)(A) to eliminate this 
requirement to conduct a hearing and make findings on uncontested issues for every COL 
and ESP application. Since the proposal does not eliminate hearings on contested issues 
- that is, issues raised by intervenor - the proposal does not impact intervenors ’ existing 
rights to request a hearing, introduce proposed contentions, or otherwise participate in 
contested hearings. Instead, the proposal simply eliminates a redundant and unneeded 
“review of the Staff’s review. " 
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• Directing the Nuclear Regulatory Commission to seek efficiencies by using the 
Environmental Impact Statement (EIS) from an Early Site Permit proceeding to analyze and 
prepare the EIS for a combined license proceeding. This will expedite required 
environmental reviews in the case where the combined license application is referencing an 
early site permit. 

An early site permit application requires the applicant to submit an environmental 
report, which is reviewed by the NRC and from which the NRC staff generates the 
environmental impact statement (EIS) required by the National Environmental Policy 
Act. A combined license application referencing an early site permit requires an 
environmental report to be submitted, from which the NRC develops another EIS. The 
only difference in scope between the early site permit EIS and the combined license EIS 
should be an assessment of the environmental impact of "new and significant" 
information. The combined license EIS should build on the early site permit findings and 
conclusions. 

m Directing the NRC to amend its regulations to allow the draft EIS into evidence in a 
proceeding held on the proposed licensing action, providing an earlier opportunity to 
adjudicate environmental issues. Hearing proceedings on a combined license and an eaily 
site permit should begin on issuance of the draft EIS; they should not wait until the final EIS 
and the final safety evaluation report have been issued. A final decision in a license 
proceeding could not occur, of course, until the final EIS has been issued. 

• Avoiding unnecessary use of judicial resources by precluding a court fiom finding liability 
for a “public liability action” under the Price-Anderson Act if no violation of the applicable 
regulatory safety standards occurred. This change would simply prevent spurious legal 
challenges if a licensee is in compliance with all applicable federal radiation protection 
standards. 

■ Clarifying the scope and responsibilities of the NRC and the Department of Homeland 
Security with respect to commercial nuclear plant security, by affirming that the Department 
of Homeland Security is the governing agency for determining the security threats applicable 
to all of the U.S. critical infiastructure, including nuclear facilities. The existing NRC- 
defined design basis threat (DBT) would provide the basis for licensee security strategies and 
activities that are the subject of NRC security inspections on the date of enactment of this 
Act. 

Federal and state law enforcement and security forces are responsible for defending U.S. 
critical infrastructure from all credible threats. In the case of nuclear facilities licensed 
by the NRC, an integrated response by plant security forces and local, state and federal 
authorities would be implemented for all threats, including those within the NRC "s DBT. 
Mitigating or responding to any threats beyond the NRC ‘s DBT, as it exists on the date of 
enactment, would be the responsibility of local, state and federal authorities, supported 
by licensee security forces to the extent of their capability. Federal and state law 
enforcement and security forces shall establish communication and coordination 
protocols and procedures to ensure effective defense of U.S. critical infrastructure 
against coordinated attacks by a group or groups of armed terrorists. 

■ Amending the Energy Reorganization Act to allow a Commissioner of the NRC to continue 
in office, imtil whichever of the following occurs first: ( 1 ) the Commissioner’s successor is 
sworn in, or (2) the expiration of the next session of Congress subsequent to the expiration of 
the Commissioner’s fixed term of office. Such “holdover” provisions are found in the 
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organizational statutes of most independent regulatory agencies, and prevent gaps in agency 
leadership. 


Providing Direction to the Federal Government's Used Fael Management Program 


NEFs legislative proposal does not include major reoiganization and restructuring of the federal 
government’s used fuel management program. Although such restructuring is necessary for the long- 
term, it should be pursued through regular order, with development of an appropriate hearing record, as a 
bipartisan initiative, rather than added to current energy/climate change legislation. This set of policy 
initiatives therefore includes only limited provisions dealing with used fuel - creation of a Blue Ribbon 
Commission to re-examine used nuclear fuel management (if the Administration has not already 
established an appropriate scope and staff for the commission), definition of the commission’s scope, a 
statutory finding of waste confidence, and financial incentives for development of interim storage 
facilities. 


■ Mandate creation of a Blue Ribbon Commission to re-examine used nuclear fuel management 
and define the commission’s scope, provide a statutory finding of waste confidence, and 
provide financial incentives for development of interim storage facilities. 

The Senate legislation mandates creation of the Blue Ribbon Commission and defines its 
scope. It does not provide a statutory finding of waste confidence, nor does it provide 
incentives for states and/or localities to develop and host interim storage facilities. The 
House legislation has no provision on used nuclear fuel. 


[TNticiear Fiicl Supply 


■ Enhance uranium market transparency by codifying in law the excess uranium inventory 
management plan (announced by the Department of Energy on December 1 6, 2008) should 
be codified into law. This policy addresses the disposition of excess government uranium 
inventories, balances the needs of DOE programs, electric utility consumers of uranium, and 
domestic fuel cycle suppliers. 

■ To ensure that uranium is recognized as a mineral of strategic importance, Congress should 
impose a high statutory standard for government land withdrawals, with such actions 
reviewed and Justified every five years. 


National Support for Nuclear Energy^ Research and Development and Other Provisions 


■ Obtain a Sense of the Congress resolution on the strategic importance of nuclear energy. 

■ Create a National Nuclear Energy Council, modeled on the National Petroleum Council, to 
provide advice and counsel to the Secretary of Energy. This will help ensure that federal 
resources and efforts are focused on the areas where they will have the greatest effect. 

■ Authorize a multi-year nuclear energy R&D program for technology development and 
demonstration of advanced nuclear fuel cycles (including direction to the NRC to develop a 
regulatory framework and the standards necessary to license facilities necessary to close the 
nuclear fuel cycle). 
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• Authorize a multi-year government-private sector program for the development and NRC 
certification of two small scalable innovative (less than 1 ,000 megawatts thermal) modular 
reactor designs that will be certified by the NRC before January 1 , 2018. 

• Authorize a multi-year government-private sector program for the development, NRC review 
and approval of a combined license for two small modular reactor designs and any first-of- 
class demonstration of features that ate unique to the design and operation of multi-unit 
modttlar reactors and that will achieve commercial power operation by January 1 , 202 1 . 

■ Authorize a federal interagency working group charged with promoting the export of nuclear 
products and services to the rapidly growing global nuclear market. 

■ Expand the National Institute of Standards and Technology’s Manufacturing Extension 
Program, which is designed to provide technical assistance to U.S. manufacturers as they 
improve their processes and increase their competitiveness. This section will direct NIST 
MEP to support the transition of current manufactorers to enter the nuclear supply chain and 
create a working capital fund for small to mid-sized businesses to assist in this transition. 
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New Nuclear Plants Create Opportunities 
To Expand U.S. Manufacturing, Create Jobs 


New Nuclear Plants a Key Part of Technology Portfolio to Reduce Carbon Emissions 

As concern about air pollution and climate change have grown, so has interest in, and support for, 
construction of new nuclear plants. There are 104 nuclear reactors operating in the United States 
today, and the industry is well along with development of new nuclear projects. Currently, 13 
applications for 22 new reactors are under active review by the Nuclear Regulatory Commission. 
Over $4 billion has been spent on new nuclear plant development over the last several years, 
including the ordering of long-lead components, and the industry plans to invest approximately $8 
billion in the next several years to be a in a position to start construction of the first new reactors in 
2011 - 2012 . 

Keypads 


■ Worldwide ‘ 

- 53 plants under construction 

- 137 plants on order or planned in 26 countries 

- 295 projects under consideration in 36 countries 

■ Domestic^ 

- 4-8 new reactors in operation by 2016-2017 (site preparation underway for first 
movers) 

- Possibility of 45 new plants by 2030^ 

New Plants Will Require Increased Infrastructure 

Deployment of new nuclear power plants in the numbers necessary to reduce carbon emissions 
depends on a robust supply chain of nuclear manufacturers. Construction of new nuclear plants 
requires hundreds of components and subcomponents, which in turn requires a deep and diverse 
supplier base. 


' "World Nuclear Power Reactors & Uranium Requirements," World Nuclear Association, Sept. 2009 
^ Nuclear Energy Institute (NEI) projection 

^ tecording to the Electric Power Research Institute's analysis. The Power to Reduce CO 7 Emissions: the Full 
Portfbfio. 64,000 megawatts of new nuclear capacity are needed by 2030 as part of the technology portfolio 
necessary to reduce carbon emissions to 1990 levels by 2030. This is equivalent to building about 45 new nuclear 
plants. 
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Key Facts 

Equipment and commodities required for the first eight plants to come on line will include the 
following:'' 

■ Nudear-grade valves - 4,000 to 24,000 

■ Nuclear-grade piping - 30-150 miles 

■ Pumps -1,000 to 2,000 

■ Large and small heat exchangers - 500 to 1300 

■ Cable - over 1,800 miles 

■ Concrete - over 3 million cubic yards 

■ Electrical components - over 700,000 

■ Structural & reinforcing steel - ~500,000 tons 

Increasing Demand for New Plants Creates Domestic Manufacturing Opportunity 

In an analysis conducted in 2006, the Nuclear Energy Institute confirmed that there is adequate 
supply of key components for constnjction of the first four to eight new plants, but that more 
aggressive construction rates would challenge the supply chain. The constraints include reactor 
pressure vessels, steam generators, moisture separator reheaters, turbine generators, nuclear-grade 
pumps, nuclear-grade heat exchangers, nudear grade valves, transformers, large-bore seamless 
piping, plant simulators, nudear-grade batteries and nudear-grade mechanical insulation. The study 
also determined that, of the hundreds of components that make up a nudear plant, only two cannot 
currently be produced in the United States. These include ultra-heavy forgings and a type of 
specialized tubing. 

The oondusion: The nuclear supply chain represents a major opportunity for American manufacturers 
to expand capacity to meet the needs of the growing world nuclear power market. 

NEI is working with industry to expand the U.S. manufacturing base, and has seen a significant 
increase in the number of domestic nuclear suppliers. Today, U.S. manufacturers of components for 
new nuclear power plants and fuel cyde facilities are adding to design and engineering staff, 
expanding their capability to manufacture nudear-grade components, and building new 
manufacturing facilities in preparation for new reactor construction in the U.S. and abroad. 

Key Facts 


■ Over 15,000 new jobs created to-date.® 

■ Manufacturing and technical service jobs have been created in Virginia, North and South 
Carolina, Tennessee, Pennsylvania, Louisiana and Indiana. 

■ ASME Section III Nuclear Certificates (commonly called "N-stamps") held in the U.S. 
increased 22 percent - from 221 in January 2007 to 269 in May 2009.® 

■ 47 percent of all ASME Section III Nudear Certificates are currently held in the U.S.'’ 


'• "Manufacturing Capacity Assessment for New U.S. Nudear Plants," NEI, April 2007 
^ See the NEI White Paper "New Nuclear Plants, An Engine for Job Creation, Economic Growth," for details. 
® "BNCS Ex-Officio Report", ASME Committee on Nuclear Certification, June 17, 2009 
' Ibid. 
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Operating Nuclear Power Plants Represent Major Economic Opportunity 

In addition to the opportunities provided by new plants, existing nuclear power plants generate 
substantial economic value. In 2008, nuclear companies procured over $14.2 billion in materials, 
fuel and services from domestic suppliers.® Ongoing maintenance of existing nuclear power plants 
provides substantial economic benefit for American manufacturers. 

Key Facts 


■ Nuclear procurement takes place in all 50 states (31 states have nuclear power plants). 
Leaders include: 

- Maryland at over $1.9 billion 

- Pennsylvania at over $1.8 billion, and 

- Virginia at over $1.2 billion 

■ Average procurement per state: over $277 million 

■ Materials, fuel and services were procured from over 22,500 different vendors across the 
country® 

■ Over 30 million man-hours are worked by supplemental craft labor each year at the 
nation's 104 reactors, translating to over 14,000 Full-Time Equivalent jobs. “ 


Conclusion 

Thanks to inaeasing world demand for new nuclear reactors, American companies have an 
unprecedented opportunity to expand the nuclear manufacturing base in the United States and open 
new international markets to domestic suppliers. American firms have the potential to expand 
production and repurpose existing infrastructure to re-emerge as world leaders in the nuclear 
industry. In the process, nuclear suppliers can contribute substantially to job creation, economic 
development and reduction of greenhouse gas emissions. 


® Procurement numbers are based on a Nuclear Energy Institute survey of member companies. The numbers 
include all data received by NH through October 31, 2009. Procurement of nuclear services includes fees paid to 
regulatory agencies. 

’ The referenced number of domestic vendors includes all organizations from which the industry procured over 
$1,000 worth of materials, services, or fuel in 2008. 

“ Extrapolation of data from Associated Maintenance Contractors, October 2007, cited in Carol L. Berrigan, 
Testimony for the Record, U.S. Senate Committee on Energy and Natural Resources, November 6, 2007. 
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Estimated Full-Time Equivalent Employees per Gigawatt 
Nuclear Coal NGCC Onsho re Wind 

Operations 550.0 200.0 65.0 125.0 


Development and construction (man-years per gW) 14,360.0 6,370.0 1,765.0 1,485.0 

Development and construction period in years ™ 9.5 6.5 4.5 3.0 

Avg. FTEs/year during construction period ® 1,511.6 980.0 392.2 495.0 


Notes 

(a) Ta^ Force on Am&ica's Future Energy Jobs, National Ownmission <mi Energy Policy, 2009, Averages of High and Low on Table 3, page 
26. In addition to jobs associated with f^ant operatkm, nuclear power plants have a large number £rf maintenan<^ jobs. NEI estimate 
maintenarjce jobs at approximately 150 Full-Time Equivalent Ennplo^es per ^gawatt (based on 30 million contractor man-hours per year 
and 100.265 GW installed net ajmmer capacity of existing nudear Beet). 

(fa) Task force on America's Future Energy J(^ National OjmnrMSsion on &iergy Policy, 2009, Appendix A; Bechtel Report on Design and 
Construction. Man-year numbers include salaried and hoiniy nan-years. 

(c) Straight-line av«age ignores the shaping associated \wth a peak constructiwi period. 
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Appendix 

Job Creation in the Nudear Supply Chain: Individual Proiects 

Charlotte, N.C. 

Toshiba will open its national project management and engineering center in Mecklenburg County, 
investing $2.8 million. The company sells the Advanced Boiling Water Reactor (ABWR) to be 
constructed in the United States and provides engineering, licensing, construction management, 
maintenance, and other services for nuclear power plants. 

■ 194 new Jobs 

Charlotte, N.C. 

Westinghouse is expanding its Charlotte-based workforce to focus on balance-of-plant engineering, 
and Boiling Water Reactor (BWR) instrumentation and control system development and project 
execution. 

■ 100 new Jobs 

Newport News, Va. 

AREVA and Northrop Grumman Shipbuilding are building a new manufacturing and engineering 
faciiity in Newport News, Va., to supply the growing American nuclear energy sector. The 300,000- 
square-foot facility represents an investment of more than $360 million, and will manufacture heavy 
components, such as reactor vessels, steam generators and pressurizers. 

■ More than 500 skilled hourly and salaried Jobs 

Lake Charles, La. 

Shaw Modular Solutions is a 410,000-square-foot nuclear modularization facility at the Port of Lake 
Charles that assembles structural, piping, equipment, and other modules for new nuclear plants 
using the Westinghouse APIOOO technology. Operations began in mid-2009. 

■ Between 700 and 1, 400 workers at full capacity 

Fort Mill, S.C. 

URS Corporation opened a new URS Nuclear Energy Center, the headquarters for the company's 
commercial nuclear energy engineering and construction business, which provides licensing, design, 
engineering, procurement and construction services for new nuclear power plants as well as for 
critical stages in the development of nuclear fuel cycle facilities. 

■ More than 400 nuclear professionals are being hired over the next several years 

Wilmington, N.C. 

GE Hitachi Nuclear Energy is investing $704 million to expand its 1,600-acre campus near 
Wilmington. The company is adding new manufecturing, training, simulation and testing facilities. 
The project also could include a commercial uranium-enrichment facility that would use a new laser 
process. 

■ 900 new Jobs over the next five years 

■ A verage wage of about $85, 000 a year, more than double the New Hanover County 
average of $33,226 

■ GE Hitachi already employs more than 2, 000 in New Hanover County. 
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Turtle Creek, Pa. 

Holtec manufactures dry fuel storage canisters and high-tech racks for electric utilities in the United 
States and around the world. Last year, Holtec added 90,000 square feet to its manufacturing 
division. 

■ 75 new jobs last year 

m 500 new hires in the next three to five years, including manufacturing and welding 
engineers, production workers and machinists 

Chattanooga, Tenn. 

Alstom is building a new manufacturing facility in Chattanooga to manufacture steam turbines for 
fossil and nuclear plants, gas turbines, generators and related equipment. The project represents 
an investment of more than $200 million. 

■ Approximately 350 jobs 

Mt. Vernon, Ind. 

Lynchburg, Va. 

Babcock & Wilcox Nuclear Power Generation Group, Inc., a subsidiary of The Babcock & Wilcox Co., 
provides nuclear power plant products, services and construction for utilities worldwide. 
Headquartered in Lynchburg, Va., the new company focuses on current and future needs of existing 
nuclear plants and provides capabilities to support construction of new plants. B&W NPG primary 
capabilities include design engineering, manufacturing, field service and construction. 

■ 300 sidHed trade workers, primarily fa- the Mt Vernon manufacturing facility 

m 100 engineers, primarily at the Lynchburg facility, for field service and new reactor 
projects 

Cheswick, Pa. 

Curtiss Wright (Curtiss Wright Flow Control Corp.) completed construction in mid-2009 on a $62 
million, state-of-the-art, multipurpose Large Manufacturing Complex in Cheswick, Pa. The nine- 
story, ‘t8,000-square-foot facility is being used to build commercial nuclear reactor coolant pumps as 
well as support the production and testing of other new large products, 

■ 80 jobs from engineering positions to skilled machinists and assemblers 

■ Curtiss Wright currently employs approximately 700 In Cheswick 

Cranberry Woods, Pa. 

Westinghouse is nearing completion of a new facility in Cranberry Woods, Pa., that will house the 
company's Nuclear Power Plant Business unit. New employees are expected to begin working at the 
facility in 2009. Employees currently located at existing facilities in Monroeville and Churchill will 
follow in a second-phase move, with all employees expected to be in the new facility by year-end 
2010. 

■ At least 1,000 local workers during the next five years 
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3ob Creation: Totals by Maior Suppliers 


AREVA 

■ Has hired about 350 people this year throughout its locations in the US. 

■ Anticipates adding 200 to 250 more employees in 2009 

Westinghouse 

■ Has hired 3,000 people in the past three years 

■ Expects to add 400 to 500 per year for the foreseeable future to meet expected demand 
from new nuclear plant construction 

Shaw Group 

■ Has hired an additional 5,000 professional and craft workers over the last three years 
because of global growth in its power, energy and chemicals, and fabrication and 
manufacturing divisions 

m Opportunities in the power division include engineering and design for next-generation 
nuclear plants 


3ob Creation at Fuel Cycle Facilities 


Eunice, N.M, 

LES began constaiction on its uranium enrichment fadlity in 2006. It is scheduled to begin full 
commercial operations in 2009. Total construction cost is approximately $3 billion. 

■ 1,100 construction pbs 

■ 244 operations Jobs have already been created and an additional 60 are expected to be 
add&i when the facility is fully operational 

Piketon, Ohio“ 

USEC began construction on the American Centrifuge Plant in 2007 and expects to begin commercial 
operations in 2010 and continue to expand capacity through 2012. The plant is expected to cost 
$3.5 billion. 

■ Approximately 1, 000 construction Jobs 

■ 420 Jobs when commercial operation begins 

m 6,300 total direct and indirect Jobs being created at the site and at suppliers and 
manufacturers across the country 

Bonneville County, Idaho" 

AREVA expects to b^in construction on its uranium enrichment facility in 2011. Plant design and 
construction will take 8 to 10 years, at a cost of $2 billion. 

■ 1, 000 to 1,250 construction pbs, as well as an additional 450 to 500 Indirect and 
induced Jobs 

■ Operations and management of the plant will create 250 to 400 Jobs, as well as an 
additional 400 to 600 Indirect and induced Jobs 


Construction of these projects depends on loan guarantees from the U.S. Department of Energy. 





69 


Statement of Abraham Breehey 

Director of Legislative Affairs, International Brotherhood of Boilermakers, Iron 
Ship Builders, Blacksmiths, Forgers and Helpers 

United States Senate, Committee on Finance 

Climate Change Legislation: Considerations for Future Jobs 

November 10, 2009 


Chakman Baucus, Senator Grassley, and Members of the Committee, my name is 
Abraham Breehey and I am the Director of Legislative Affairs for the International 
Brotherhood of Boilermakers, Iron Ship Builders, Blacksmiths, Forgers and Helpers. On 
behalf of the members of my union and our International President Newton B. Jones, 
thank you very much for the opportunity to testify today. 

The members of the Boilermakers Union will be among those workers on the front lines 
of our nation’s transition to a clean energy, low-carbon economy. While we recognize 
that such a transition will not be easy or without cost, it is essential that the United States 
begin the important work of reducing emissions that cause climate change. Further, if 
Congress moves forward with a comprehensive cap and trade program to reduce 
emissions, the demand for climate solutions will create job opportunities across the 
economy. We can put American ingenuity and skills to work reducing emissions. With 
the ri^t market signals, we can turn the jobs union members do everyday into the 
environmental solutions our nation needs to meet this enormous challenge. 

Establishing Environmental and Economic Certainty 

The lack of a clear, comprehensive policy on global warming and the uncertainty 
associated with the future regulation of greenhouse gases is delaying the creation of job 
opportunities our nation needs. The longer we wait to provide investors, regulated 
entities, and entrepreneius the market signals that will reward iimovation to reduce 
emissions, the more our nation’s competitors get a head start on the clean energy race. 

The Senate must demonstrate bipartisan leadership and develop the kind of policies that 
will provide certainty, control costs, and encourage job-creating investments in clean 
energy technology. Without clear policies regarding performance standards and 
emissions limits - including appropriate incentives for the installation of new technology 
- we could miss an opportunity to make the United States the leader in advanced coal- 
technology development, an undertaking that is essential to meeting any significant 
global effort to reduce emissions. 

In addition, our union peatly prefers effective, balanced climate legislation to the 
regulation of greenhouse gases by the U.S. Environmental Protection Agency under the 
Clean Air Act. We believe legislation would more effectively balance regional. 
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environmental, and economic concerns, while providing the necessary incentives for the 
technology deployment that will create jobs. 

Low-Carbon Coal Jobs 

The development and deployment of carbon capture and storage (CCS) technology at 
power plants and industrial facilities is among fte technological breakthrou^ that could 
not only reduce our nation’s carbon footprint, but also create significant job oppoitumties 
for American workers. The level of investment, both federal and private, necessary to 
ensure the widespread commercialization of CCS is hi^y unlikely in the absence of 
comprehensive clean energy legislation. 

Climate legislation, such as S. 1733, the Clean Energy Jobs and American Power Act, 
must rightfully recognizes that the widespread deployment of carbon capture and storage 
technology is essential to our nation’s energy future. Economic growth in the U.S. has 
been fueled by affordable, reliable energy fiom coal. Countless jobs in communities 
across the country are dependant upon our ability to continue the use of coal for power 
generation. However, the Boilermakers recognize the adverse environmental 
consequences associated ■with business as usual. Just as our union and other crafts 
provided the man-power necessary to assemble and deploy the technology to reduce 
particulate emissions, NO*, and SO 2 , we are confident that technology ■will enable 
continued responsible use of coal with CCS. 

We appreciate Chairman Baucus, Senator Carper and the other Senators involved for 
their work in the development of the provisions of S. 1 733 designed to encourage the 
early and widespread deployment of CCS technology at coal plants, including new 
generating capacity and retrofit applications. The deployment of this technology will not 
only have tremendous en^vironmental benefits, but also will have employment and 
economic benefits for workers in the Boilermakers Union, other building and 
construction trades, and other industries engaged in CCS development. 

Our union strongly supports a robust bonus allowance program, such as that established 
under Section 780 of S. 1733, to provide financial incentives and assistance for the 
commercial deployment of carbon capture technology. Establishing the advance 
payment of bonus allowances will provide the financial incentives necessary for utilities 
to undertake these capital intensive, yet ■vital projects. Advanced payments of bonus 
allowances ■will also assist energy developers to secure the financing necessary for these 
essential energy infi-astructure projects to move forward. 

Section 780 will encourage CCS applications at both new and existing units, and pro^vides 
additional incentives for early adopters and projects achieving the highest rate of capture 
and storage. Also, expanding the availability of fixed payments for CCS to a greater 
number of projects increases both its environmental and employment benefits. Pro'viding 
these bonus allowances to cover the entire marginal increase in costs between an 
advanced coal plant with CCS and a standard, supercritical pulverized coal plant should 
support widespread adoption without a significant increased cost to ratepayers. 
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The construction of coal based generation facilities and CCS technology is tremendously 
labor intensive, requiring the skills from a wide range of crafts in the building and 
construction trades. CCS projects wiD be long-lasting job opportunities for boilermakers, 
pipefitters, laborers, millwri^ts, and other workers who are engaged in construction of 
this technology. 

The Boilermakers and other unions whose members rely on employment opportunities at 
coal-fired power generation facilities recently commissioned a study conducted by BBC 
Research and Consulting to illustrate the potential jobs and other economic benefits of 
advanced coal-fired electric generation using CCS technologies. A copy of the full 
results of that study is mcluded in my written testimony as Attachment 1 . 

The study found that the economic benefits from construction of a single 540 MW 
pulverized coal plant with CCS include employment benefits during the construction 
phase totaling nearly 14,000 job-years. The benefits associated with construction of an 
advanced coal unit with CCS reach 36,000 total job-years, when indirect and induced 
employment impacts are included. Similarly, the study found that the job creation 
potential of just the CCS related employment from deploying a 20 GW fleet of advanced 
coal facilities is tremendously promising. In the construction sector alone, 20 GW of 
capacity would support 500,000 direct job-years of employment. 

The National Commission on Energy Policy recently issued a report from its “Task Force 
on America’s Future Energy Jobs.” The Task Force included representatives of 
academic, industry, environmental, and labor organizations, including the Boilermakers, 
the AFL-CIO, the United Mineworkers of America, and the International Brotherhood of 
Electrical Workers. The Task Force relied in part on job data provided by Bechtel Power 
Corporation, a major international power engineering and constmction firm, to estimate 
the labor needs associated with construction of new clean energy generation 
infrastructure. 

The workforce estimates for alternative generation technologies indicates that the coal- 
based CCS and nuclear power generation options have the highest job creation potential, 
relative to other supply options, such as natural gas. 


Person-Years per GW ofNew Generation Capacity, 
Development and Construction Phases 


Technology 

Salaried Workforce 

Hourly Workforce 

Total Person-Years 

Nuclear 

4,785 

9,575 

14,360 

Supercritical PC 
w/CCS 

2,140 

8,435 

10,575 

IGCCcoalw/CCS 

2,795 

8,145 

10,940 

Natural Gas Com. 
Cycle 

485 

1,270 

1,765 

Onshore wind 

305 

1,180 

1,485 
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Source: National Cormnission on Energy Policy, Task Force Report on America’s Future 
Energy Jobs (2009). 

These jBgures are based on 1 GW of electric power capacity, equivalent to one 1,000 MW 
coal or nuclear facility, or 250 4 MW wind turbines. Based on Bechtel’s analysis, the 
development and construction phase of deploying a normalized 1 GW of power generated 
by an Integrated Gasification Combined Cycle coal plant equipped with CCS would 
employ 2,795 salaried workers and an hourly workforce of over 8,000 skilled workers. 
Comparatively, 1 GW onshore wind generation would require a salaried workforce of 
305 and 1,180 hourly workers. 

In sum, it is clear that Carbon Capture and Storage development and deployment 
represents a tremendous employment opportunity for the members of my union, and 
other workers. Early deployment and bonus allowance programs for CCS included in 
comprehensive climate legislation will be a tremendous driver for job creation in a low- 
carbon economy. 

Commitment to High Quality Employment 

Of comrse, it is not just jobs or even “green” jobs that our union is interested in. Our 
members are interested in high-quality jobs, that provide the kind of wages and benefits 
that can enable a clear path to the middle-class and support a family. However, good jobs 
will not necessarily be created by any climate change legislation without the inclusion of 
fair, enforceable labor standards. The application of wage standards to the deployment of 
energy infiastructure will ensure the benefits of federal investment in clean energy are 
extended not just to developers and businesses, but also to the workers whose skills are 
essential to building a clean energy economy. 

Our union believes climate legislation must not only encourage a commitment to 
environmental protection, but also to fair and decent labor standards. For example, under 
the Clean Energy Jobs and American Power Act of 2009, workers employed on projects 
assisted or incentivized through allowance allocations or other means will be assured 
wage rates no less than those prevailing in their local community through the consistent 
application of the Davis-Bacon Act. 

This law protects both communities and employers by preventing the undercutting of 
local standards, and ensuring that federally assisted projects neither drive-down nor 
artificially inflate wages. This law protects workers in both big cities and rural areas, and 
protects union and non-union workers alike. In short, Davis-Bacon wiU ensure that 
“green jobs” are also good jobs. 

Workers employed on clean energy infrastmcture projects should be well trained and 
highly experienced - all constraction project characteristics encouraged by the Davis- 
Bacon Act. Numerous studies show that projects built under prevailing wage provisions 
are more Hkely to be completed on time, within budget and with fewer future repair costs. 
Ensuring these high standards for both workers and contractors will be particularly 
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important when applied to new, highly technical construction projects, such as CCS 
technology. 

Neither American taxpayers, facility owners, nor the environment can afford anything 
less than the high-standards ensured by the application of prevailing wages. We strongly 
urge the Senate to include the application of Davis-Bacon prevailing wage standards to 
the programs that wiU be a part of any comprehensive climate change and energy 
legislation. 

Avoiding Adverse Employment Tninacts and Maximizing Job-Creation Potential 

While the adoption of comprehensive climate legislation that establishes a declining cap 
on carbon will lead to the creation of new employment opportunities in low-carbon 
industries. Congress must also act to mitigate adverse employment impacts. Among the 
most significant concerns of our union regarding eiforts to regulate carbon emissions is 
its impact on energy intensive, trade exposed industries, particularly if major trading 
partners fail to take similar responsible action. 

While the Boilermakers Union directly represents workers in the cement industry, other 
energy intensive industries - such as steel - provide employment opportunities for our 
construction members. These industries are the backbone of American manufacturing, 
and a source of high-wage employment for millions of workers and their families. It is 
essential that comprehensive climate legislation include adequate provisions to prevent 
employment losses in these industries. 

Climate policy must not undermine the competitiveness of U.S. manufacturers in the 
global marketplace. Industries such as steel, cement, and chemicals are more sensitive to 
energy cost increases than other sectors of the economy. An adequate allocation of 
allowances to an output-based rebate program for energy-intensive, trade exposed 
industries will help ensure that the migration of jobs and pollution does not undermine 
the environmental and economic development goals of domestic action. In addition, 
climate policy should not incentivize fuel switching for power generation from coal to 
natural gas, a fuel that also serves as a raw material input in many manufacturing 
processes. 

Further, while the allocation of allowances to energy-intensive industries is essential, it is 
not sufficient to address all of the concerns related to job losses in the manufacturing 
sector. At its core, global warming is the most negative consequence of misguided trade 
and globalization policies that fail to account for the negative environmental impacts of 
shipping, for example, a container vessel fuU of cement from an inefficient facility in 
Thailand to San Francisco for use on U.S. highways. In addition, simply providing an 
allocation of allowances to domestic industries would be a missed opportunity to 
encourage - using both “carrots” and “sticks” — responsible action from major emitters in 
those rapidly developing countries that are a major source of global emissions. 
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It is criticaDy important that the Senate include a strong, yet fair border measure to 
prevent so-called carbon leakage. Energy-intensive imported goods from countries that 
■fail to take action comparable to any domestic emission reduction program should be 
required to purchase and submit a type of “emissions allowance” that accounts for the 
carbon content and price of the imported good. Such provisions should be triggered 
shortly after domestic industries are subject to the requirements of a domestic program. 
We believe this approach would provide significant leverage for U.S. negotiators in the 
context of global climate change negotiations, while remaining consistent with our 
existing trade obligations. 

In addition, it was deeply disconcerting to learn this week that federal clean energy 
investments made through the American Recovery and Reinvestment Act have been used 
for projects that generate jobs in China, not the United States. As was widely reported, a 
Texas wind farm project that wiU rely exclusively on wind turbines manufactured in 
China has applied for financial assistance firom the U.S. Department of Energy. If the 
United States fails to iuolude appropriate domestic content requirements on projects 
financed or incentivized by a domestic climate program, we will have failed to capitalize 
on what is likely our last best opportunity to revitalize American manufacturing. 

It will be American workers and American taxpayers making sacrifices to reduce 
domestic carbon emissions. It must also be American workers who benefit from the job 
creation opportunities these climate solutions create. There are new opportunities for 
American workers not just in the final construction jobs, but all throughout the supply 
chains of clean energy technology. For example, members of my union in hidiana who 
produce gear blanks for heavy equipment could easily do the same work producing gear 
blanks used in wind turbines. But the demand for U.S. parts and components will never 
materialize if American workers are undercut by Chinese workers that are denied the 
most basic labor rights. Projects that receive allowance allocations or other assistance 
through U.S. climate legislation must be required to incorporate domestic content if the 
flill job creation potential of the clean energy economy is to be reahzed. 

On behalf of my union’s members in the Boilermaker’s Cement, Lime, Gypsum and 
Allied Workers Division, we have some suggestions regarding provisions specific to 
cement manufacturing. An additional challenge for cement occurs because the process of 
calcicdng limestone into cement releases carbon dioxide regardless of the energy source it 
uses. We suggest that this variety of process emissions — emissions that essentially 
caimot be reduced - not be included rmder the cap. In addition, we ask that energy- 
intensity be properly calculated, reflecting actual clinker production from U.S. cement 
kilns. We must ensure the production of this strategic commodity not shift overseas. The 
result of such a shift would be to harm domestic employment, and to increase emissions 
as less efficient foreign kilns replace more modem domestic ones. 

Our union believes that the aOocation of allowances to electricity consumers through 
local distribution companies (LDCs) is the most effective approach for preventing 
increased utility costs for families, and avoiding adverse employment impacts. While 
there are certainly a number of worthy options for allocating emissions allowances, we 
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suggest the allocations to LDCs for electricity consumer relief be consistent with the 
level of emissions from the power sector in the early years of the program. The 
allocation of allowances to electric utility “wires” companies avoids the risk of windfall 
profits, will reduce the risk of fuel switching finm coal to natural gas, and helps ofi&et 
compliance costs. 

Further, as was mentioned early in my testimony, a priority is to provide the greatest 
level of regulatory certainty possible when it comes to the permitting of new power 
generation fecilities. One key objective of federal climate change legislation must be to 
establish a new framework for reducing economy-wide greenhouse emissions. In 
Waxman-Markey, this framework relies on a c^-and-trade program that allows 
companies to achieve emissions reductions in the most efficient, cost-effective manner 
possible. To do so, the new cap-and-trade program must replace existing command-and- 
control programs 

The House legislation appropriately provided exemptions from permitting and other air 
regulatory requirements established for conventional air pollutants under the Clean Air 
Act. These exemptions were carefully tailored to apply only to greenhouse gas emissions 
from sources that would be regulated under the new cap-and-trade regime. The goal of a 
cap-and-trade program is not just to reduce emissions, but also to do so in the most 
efficient and cost-effective manner. Failure to address these issues could undermine that 
goal and blunt the beneficial employment opportunities available through emissions 
reductions finm the power sector. 

In addition, we believe that an effective cost containment provision is essential to not 
only limiting the overall economic impact of the program, but minimizing allowance 
price volatility and discouraging market manipulation. Carbon allowance price certainty 
is another mechanism that would enable predictable investment planning that is important 
to job creation. A price collar that includes both minimum and maximum allowance 
prices would not only encourage job creation, but minimize any adverse employment 
should clean energy technology deployment not proceed at the pace hoped for or 
expected. 

Finally, we have some concern regarding the stringency of the emissions reductions 
targets in the early years of the cap and trade program. Should the development of CCS 
technology not proceed quickly enough, these early caps may encourage some plants that 
could otherwise be retrofitted to shut down or switch to natural gas. As I mentioned, the 
job creation opportunities available from CCS far exceed those fixtm new construction of 
a natural gas combined cycle plant. Therefore, we encourage the Senate to consider an 
emissions reduction target in 2020 of 14% below 2005 levels, consistent with the 
program called for in President Obama’s budget proposal. 

Again, I thank the Committee for the important work you are doing here today, and the 
opportunity to express my views. 
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Senate Finance Committee 

Climate Change Legislation: Considerations for Fuhire J<^s 
November 10, 2009 

Responses to Questions for Mr. Abraham Breehey — Director of Legislative Affairs, International Brotherhood 
of Boilermakers, Iron Shipbuilders, Blacksmiths, Forgers and Helpers 

Questions from Senator Baucus 

1 . I share your view that climate legislation should maintain die competitiveness of U.S. industry and provide 
strong inc^itives for other countries to implement commitmCTts to reduce their carbon emissions. I have been 
working on a proposal that would establish a two-tiered carbon reduction target. The target would start at one 
level but require deeper reductions if other major emitters n^e and implement carbon reduction commitments. 
Would a two-tiered approach soften the impact of the legislation on employment in your industry? Would the 
Boilermakers si^port ftiis type of approach? 

Our union believes we need thoughtful, creative solutions to bofti the substantive and political barriers to tiie 
enactm^t of effective climate chan^ legislation that reduces emissions without the migration of jobs and 
pollution to countries that fail to act. The approach you suggest would, in our view, be a promising one. A 
two-tiered target predicated on action by other major emitters would certainly provide some protection to 
workers in energy-intensive, trade exposed industries: However, we must ensure that the actions or reduction 
pledges of other major emitters are measurable, reportable, and verifiable before committing our nation to more 
aggressive near term reduction targets. While I am heritant to commit my union’s support to such an approach 
without some additional information regarding the level of reductions proposed in each tier and tiie conditions 
for accelerating domestic emissions reductions, I certainly welcome the opportunity of working with your office 
to ad\^ce such an approach. 

2. Your testimony mentions that members of your imion can just as easily produce gears for heavy equipment 
as they can produce gears for wind turbines. To what extent are jobs in the energy sector interchangeable? To 
what extent will new jobs in low-carbon industries offset any decrease in energy-intensive and trade-exposed 
industries? 

I have no reason to believe the example of our union's Blacksmith local that I was referring to in my testimony 
is a unique example. From manufacturing to construction, many of the skills required to build the clean energy 
are the same skills union members use today. This is particularly true for workers in the skilled building and 
construction trades. 

We strongly believe the extent to which new jobs offset negative employment impacts will greatly d^end on 
the policy design of a cap and trade climate change bill. For example, an allocation of allowances to the utility 
sector based on historical emissions to be passed on to consumers through local distribution companies will help 
prevent job losses resulting from rising energy prices, and qjpropriate provisions to protect energy intensive 
trade exposed industries should minimize losses in the manufacturing sector. 
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Further, the percentage of allowance value allocated to pro^^ms that spur job growth, such as investment in 
energy efficiency, new technology for the power s«:tor, and transportation improvements, will determine the 
success of a cap and trade pro^am in creating jobs. The unions of the Building and Construction Trades 
strongly support provisions in climate legislation that represent aggressive federal investment in various kinds 
of infrastructure that will drive job creation. 

However, the new jobs that will be created may not be in the same geographic location as the jobs that could be 
lost. That is why it is vital that legislation also include provisions to ensure that workers who are negatively 
impacted receive the assistance and training to successfully transfer their skills to new emerging clean energy 
industries- 

3. Several recent news reports indicate that China is making great strides in the development and manufacture 
of clean-energy technology. An August 2009 Christian Science Monitor article notes that Chinese factories 
already make a third of the world’s solar cells - six times more than the U.S., and that last year China graduated 
1 7 PhDs in the field of underground coal gasification, while only two others graduated in the rest of the world. 

Please conament on China's green technology developments and the impact these will have on green technology 
and jobs in the United States. Please also share your thoughts on the U.S.’s opportunity to engage in similar 
technology developm«it and job creation, such as throu^ incentives like the new advanced en^gy 
manuf^turing credit Congress passed in February. 

China’s developments in green technology are nothing short of staggering. China is using its vast market, low- 
wage labor, and capital to lower prices and speed development of clean energy technology. Recent reports 
indicate the Chinee plm to announce new, low-carbon technology manufacturing zones that would be designed 
to promote and e}q3and "green" manufacturing and exports. Similar policies in past decades helped turn many 
Chinese cities into manufacturing and export giants. Right now, the United States continues to lead the world in 
technology breakthmugfis. However, we cannot count on fiiose trends to continue without appropriate policies 
to encourage innovation and growth. One of our nation's biggest concerns should be that we are quickly falling 
behind in the race to develop, commercialize, and expand clean energy industries. 

Of course, it has been a long standing concern of the U.S. labor movement that our nation lacks a 
comprehensive industrial policy that would promote the revitalization of our nation's manufacturing and 
industrial sectors. The Advanced Energy Manufacturing tax credit authorized under the American Recovery 
and Reinvestment Act was an important step in creatiag the appropriate environment for investment in clean 
technology. Of course, the most important step our nation can take in ensuring that firms take advantage of the 
tax credit is passing comprehensive legislation to place a declining cap on carbon that would ensure a domestic 
market for clean energy technology and provide investors and entrq>reneurs the certainty they need to move 
forward wifii investments to transform and revitalize our manufacturing base. 

4. Through the right clean energy policies, there is a potaitial to create thousands of new jobs in the U.S. We 
know there are various sectors that could experience job growth, but we need to have a skilled workforce in 
place to meet the demand. How do we ensure our workforce is trained and ready to seize these new 
opportunities? And as new technology is developed, how do we ensure our training programs equip Americans 
with durable, in-demand skills? How would you suggest we address the need to keq> newly acquired skills 
fresh? 
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The sector projected to experience the greatest oppoitimife and growth in a clean energy technology is the 
building and construction sector. From energy effidercy building retrofits, to clean energy base-load power 
generation, to the deployment of r^ewable energy such as solar thermal, there arc widespread and diverse 
opportunities. Returning to your previous question, many of the skills required to advance these climate 
solutions are die same ^Us members of America’s budding and construction trad^ unioi^ use everyday. We 
are simply looking for new applicatioi^ of many existix^ skills. 

Fortunately, the joint labor-management apprenticeship and training programs sponsored by our unions and 
participating employers are preparing for the clean energy revolution through new curriculum development and 
skills training for both incoming apprentices and existing workers. Federal assistance that would enable unions 
to expand access to our sponsored apprenticeship programs, and ensure that workers have the skills expected to 
be in demand as we build a clean energy economy would help ensure our nation maintains the workforce and 
skill base necess^ to make this important transition. 

Questions from Senator Cantwell 

1 . In addition to thinking about the costs of policy action on climate change, we need to be just as aware of 
the potential costs of inaction. There is going to be tremendous energy grovdh, particularly in the developing 
world, over the next centuiy. Energy is alre^y a $6 trillion market, and it is growing fast I want to be sure 
that the United States is the world’s leading supplier of clean energy technologies to meet the exploding world 
demand. 

How should policymakera create and structure incentives that enable US leadership in clean energy 
technologies? Ls a consistent, stable price on fossil carbon an effective or necessary component? 

We believe that programs that provide direct federal investment through grants and meative finandng 
mechanisms are vital to ensuring U.S. leadership in clean energy technology development and deployment. The 
clean energy investments made through the American Recovery and Reinvestment Act were an important 
"down payment" on friose investments. However, nothing would be a stronger incentive than a federal policy 
that pute a price on carbon emissions. Such a policy would send appropriate market signals through the 
economy that will provide certainty, spur innovation, and lead to the kinds of investments that can both reduce 
emissions and create jobs. A stable price on carbon is absolutely an essential component of U.S. leadership on 
clean energy. 

How do you toink we should balance the protection of existing industries with the promotion of future 
industries? Isn’t there a real risk that if we fail to create the right investment incentives at home, we may miss 
out on the lucr^ve opportunities that will accompany global leadership in clean energy? 

There is no doubt that the longer we wait to act the further our nation will lag behind in the race to devdop the 
clean energy solutions evoy nation will need to make the kind of CTiissions reductions science tells us is 
necessary to prevent dan^ous climate impacts. The structure and framework of a future carbon emissions 
trading system will determine the extent to which new policies prevent job losses and encourage job growth. 
First we believe any emissions targets in the early years of a cap and trade program should be consistent with 
the availability of commercial technology to reduce emissions, and provide enou^ time for the efficiency 
investments many believe rqiresent our best opportunity for low-cost emissions reductions. We strongly 
support adequate allocations of allowance value to consumers through local power distribution companies that 
will help moderate sudden increases in electricity prices that could result in job losses, as well as a larger burdea 
on rate payers. We also believe an allocation of allowances to an oufr)Ut based rebate system for energy- 
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intensive, trade exposed industries, in addition to an appropriate WTO consistent border adjustment m^hanism 
are vital to protecting existing workers in those indusbies. There is an achievable balance between what must 
be done to protect our enviromuCTit and what must be done to encourage renewed economic growth. 

2. One of the most important vrays we can stimulate economic growth and Job creation through climate 
policy is by creating consistent price signals and long-term incentives for investment in innovation and new 
en^gy technologies. 

In any policy involving the auctioning of emissions allowances, do you think that price controls — both price 
floors and ceilings — are na:essary to manage volatility and uncertainty? 

Our union absolutely believe that an upper and lower limit on emissions allowance prices is nec^sary in an 
emissioi^ trading s>stem. Such a mechanism can not only prevent unanticipated or unbearable KX)nomic coste 
for workers, but will help prevent market manipulation. Ensuring both a floor and ceiling on allowance prices 
is among our union’s hij^est priorities. 

Would a well-designed, price collar (i.e. explicit upper and lower bounds for the price of allowances) 
provide sufficient assurances for substantial investment in capital-intensive, low-car^n energy systems such as 
CCS and nuclear, as well as other, more conventional renewable energy technologies? 

A well-designed price collar in our view would provide sufficient assurances for such investments. The capital- 
intensive investments you mention require long-term planning and assurances fliat fliey will be supported by the 
market Many of them will take many years — even decades — to reach full commercial deployment Others 
will require additional incentives, such as CCS "bonus allowances", to spur deployment prior to the point at 
which they would be d^loyed based on a carbon price signal alone. In our experience in tiie utility sector, 
regulatory and cost-certainty are two key fectors energy producers consider when making decisions regarding 
capital investments. A price collar would ensure a stable economic basis on which to plan those long term 
investments. 

Questions fix)m Senator Carper 

1. In 2005, we had several hearings in the Environmental and Public Works (EPW) Committee regarding a 
three pollutant bill called Clear Skies which was sponsored by Senator Voinovich. Clear Skies attempted to 
reduce emissions of sulfur dioxide, nitrogen oxide, and mercury from our nation’s fossil-fuel power pknts. 
During one of our EPW Clear Skies hearings, Jim Connaughton, the Chairman of the Council on Environmental 
Quality at the time, was asked if we would have mercury reduction technology available to meet a 90 percent 
reduction requirement by 2010. In his answer, he stated: “mercury specific control technologies are not 
expected to provide 90% control on all key combinations of coal type and control technology in this 
timeframe.” 

Moving to 2009, after intensive Department of Energy research and development and aggressive mercury 
targets implemaited in over 17 states, the mercury control technology story is a very different one. Just last 
month GAO reported that mercury control technology for power plants was not only commercially available, 
but can achieve 90 percent reductions for all coal types and costs little when compared to other pollution control 
devices. Do you agree we’ve made great strides in our mercury control technology for coal plants over the past 
four years? 
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Based on my conversation with workers in our construction division and the locals whose members install 
pollution technology, the ansvs^ to your question is y^. Mm;ury control technology has improved 
significantly, including both pre- and post-combustion ccmtFol technology for coal-fired boilers. Performance 
continues to vary based on coal types and the interaction with other applied pollution control technologies. In 
some settings, a 90% reduction from some facilities is difficult to guarantee. However, we have no evidence to 
suggest that GAO’s conclusion that mercury controls at coal plants are able to achieve reductions on average of 
between 80% and 90% is not accurate. 

2. With a cap on carbon, and with the carbon capture and sequestration (CCS) deployment incentives within 
S.1733 reported out of tiie EPW Committee last w^k, do you believe we will see a similar advancement in the 
deployment of carbon capture and sequestration technology as we did with mercury control technology? 

Do you believe S.1733 would likely promote the early deployment of CCS deployment as opposed to a straight 
carbon tax? If so, why? 

Our union has been tremendously encouraged by the breakthroughs and developments we have seen related to 
carbon capture and storage technology. The early reports from the demonstration being conducted by American 
Electric Power at their Mountaineer facility in West Virginia seem to indicate that technology performance is 
exceeding expectation. While much of the results of technology performance evaluation have not been made 
public, technology providers that work with our union i^ort that they expect continued improvements to 
technology perfornwnce, particularly as it relates to efficiency. We are tremendously optimistic that with the 
assistance of the incentives provided in S. 1733 there will be widespread adoption and deployment of CCS. 

One major coal fired utility recently indicated that, should the United States proceed with climate legislation 
similar to S. 1733, 75% of its fl^t of coal plants would be retrofitted with CCS technology. Of course, issues 
related to licensing and liability at storage sites remain an important factor that will determine the speed and 
extent to which technology is deployed. 

We strongly believe the cap and trade system, early deployment incentives, and advance payment "bonus 
allowances" for CCS included in S. 1733 are a much more effective incentive than a carbon tax. The long term 
certainty that emissions reductions of more than 80% by 2050 are the standard our nation must achieve will be a 
stronger incentive for coal-fired utilities to invest in CCS. 

3. As you know, I believe policies to reduce emissions from transportation should play a major role in any 
climate legislation. Transportation produces 30% of U.S. emissions and transportation emissions have been 
growing toer tiian any other sector. 

Working witii my colleagues in EPW, we currently have $3 billion per year in the climate change legislation to 
build trai^portation projects that reduce emissions. This investment will create roughly 80,000 jobs per year. 
The unemployment rate in the construction industry currently stands at 18.7 percent. The transportation funding 
in the Keny-Boxer bill will not only reduce emissions, but also put hundreds of thousands of Americans back to 
work. I call that a win-win. 

Mr. Breehey, what does 1 8.7 percent imemployment in the constracrion industry mean for the members of )^ur 
union? Do you believe investment in clean transportation projects is an important component of climate change 
legislation? 


The members of the America's building and construction trades unions are struggling substantially to cope with 
the current rates of unemployment. It is a tremendous burden on families, communities, and local governments. 
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We urge the Congress to take immediate dramatic action to get some relief to America's workers through 
policies that create jobs. While our union has been fortunate to have suffered less than others when it comes to 
lack of employment opportunities, all unions right now have members that are looking for opportunities to get 
off the bench and go to work. Unemployment is also having a negative impact on union hedth and welfare and 
pension funds whose contributions fix>m workers and contributing employers are based on hours worked. We 
must take dramatic steps to reverse these declines. 

Absolutely, we strongly support aggressive affirmative investments in clean transportation that will create jobs. 
As you point out, these are both opportunities to reduce emissions, reduce dependence on foreign oil, and create 
jobs. We greatly appreciate your efforts to ensure climate legislation includes strong trar^ortation investments 
and look forward to working with you to protect and grow these investments as the legislative process moves 
forward. 


Questions from Senator Gr^sley 

1 . Mr. Breehey, you testified that a U.S. climate bill should include a border measure that would require 

importers of energy-intensive gocxJs to purchase emissions allowances. 

Are you suggesting that importers should be required to purchase such allowances even if the U.S. produces of 
die competing goods receive their allowances for fi:ee? 

If so, would you please explain how that would be consistent with international trade rules? 


While our union does strongly support the inclusion of border measmes in climate legislation, we recognize that 
such a provision must be structured in a way that is consistent with our obligations under the WTO. We know 
that the failure to do so would undermine the effectiveness of such a measure. Any border measure must 
account for the allocation of fi:ee allowances to energy-intensive, trade exposed industries. A border measum 
might only be phased in as free allowance allocations are phased out. While I lack the legal expertise to address 
your question in great deal, we are working with odier unions and trade advisers to ensure that any bordCT 
measure not only provides protection to domestic industries and workers, but is consistent with global trade 
rules. 


2. Mr. Breehey, you argue that if we include a border measure in a climate bill, it will provide significant 
leva^ge to U.S. climate negotiators. 

But Fm not convinced that you’re right. 

For example, most of China’s production of energy intensive goods is for its domestic needs. 

According to 2005 production data, in the steel, aluminum, and cement sectors, China exported less than 2.5% 
of what it produced to the United States. 

That’s not much of a stick. 


What is your reaction? 
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First, we believe it is wrong to assume that future trends in global shipments and trade in energy intaisive goods 
will remain as they are today. While China continues to develop rapidly, there will eventually be exc^s 
capacity beyond what is required to meet their domestic needs. Further, we believe a border measure should 
apply not only to raw materials, but to manufactured products that are significantly comprised of energy 
intensive materials. In addition, it is important that a border measure not only target imports jBt)m China, but 
also fiom othCT major exporting countries. For example, Mexico and Thailand are major exporters of cement to 
the United States. We must ensure that the passage of comprehensive climate legislation does not reduce the 
competitiveness of the U.S. cement industry relative to those countries. 
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United States Senate i'^ Sen.ChiKkGrassleyUowa 


Commit t ee on Finance ^ Ranking Member 



Opening Statement of Sen. Chuck Grassley 
“Climate Change Legislation: Considerations for Future Jobs” 

November 10, 2009 

It’s the responsibility of Congress to weigh the costs and benefits of every policy decision it 
makes, and the bigger the issue the more important it becomes. This isn’t the Environment 
Committee so this isn’t the place for a detailed examination of the purported environmental 
benefits of any climate change proposal, although that is an important part of the equation. This 
committee’s expertise is in the costs and economic impacts of new taxes. It therefore has the 
relevant expertise for evaluating the costs associated with climate change legislation. 

Today’s hearing about the impact of climate change legislation on jobs builds on lessons this 
committee has learned from past hearings. Last year, then-Congressional Budget Office Director 
Peter Orszag testified that under a cap and trade system, price increases for energy would 
necessarily increase; “skyrocket” is the term President Obama has used. Dr. Orszag explained, 
“Such price increases would stem from the restriction on emissions and would occur regardless 
of whether the government sold emission allowances or gave them away. Indeed, the price 
increases would be essential to the success of a cap-and-trade program. . .” 

Both he and Robert Greenstein of the left-leaning Center on Budget and Policy Priorities also 
testified that the impact of those price increases would fall most severely on the lowest income 
Americans. 

Some have tried to claim that a cap and trade bill would somehow make enough money through 
auctioning allowances to cover increased costs to American families, but this ignores the fact 
that this money will be taken from the American people in the first place. The current director of 
the CBO, Doug Elmendorf, addressed this issue when he testified before this committee in May. 
In response to written questions, he made clear that, “the allowances that are created under a cap 
and trade program do not add wealth to the economy. Rather, they are simultaneously a cost and 
a source of income.” He also made it very clear that the value of allowances would “. . .inevitably 
fall short of the total economic effects of the policy...” In other words, there is no free lunch 
here. 

At that same hearing. Dr. Elmendorf testified that “...by channeling productive resources toward 
reducing (the risk of damage from climate change) rather than toward producing goods and 
services that are measured in gross domestic product (GDP), such policies would be likely to 
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reduce GDP relative to what otherwise would occur.” In testimony just last month before the 
Energy and Natural Resources Committee, he confirmed that economic productivity and jobs 
would be lost as a result of the House-passed cap and trade bill. Despite this, the more stringent 
Senate version of this legislation is incredibly titled the “Clean Energy Jobs and American Power 
Act.” Like any government regulation, there will inevitably be winners and losers, and we’ll be 
hearing a little about both in today’s hearing. However, an honest cost-benefit assessment 
requires that we first stop trying to sell this policy as if it will have no cost for Americans and 
accept the basic economic principle that there is no such thing as a free lunch. 
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TESTIMONY OF DR.KENNETH P. GREEN 
BEFORE THE 

SENATE COMMITTEE ON FINANCE 

“CLIMATE CHANGE LEGISLATION: CONSIDERATIONS FOR FUTURE JOBS” 

NOVEMBER 10, 2009 


Chairman Baucus, Senator Grassley, Members of the Committee: 

Thank you for inviting me to testify today on this important topic. 

1 have submitted to the record two AEI policy studies on the issue before us today, which are 
part of the research base underlying what I am about to say. 

I have spent the last 15 years analyzing public policy at think tanks in both the U.S. and Canada, 
with an emphasis on air pollution, climate change, and energy policy. Specifically, I have studied 
market-based mechanisms for dealing with pollution problems of all sorts, and have studied cap- 
and-trade as it has made its appearance in conventional air pollution control, and now in 
greenhouse gas control. 

What I can tell you, based on my research is this; cap-and-trade, the core of greenhouse gas 
control legislation today, is an inappropriate policy tool for the control of greenhouse gases that 
will cause significant economic harm, and will kill and export jobs, for little or no environmental 
benefit. 

Current legislation applies an emission-trading model to an unsuitable pollutant. For emission 
trading to work, you need readily available technology to capture emissions, or alternative 
sources of energy that lets some people generate surplus emission reductions so they can sell 
them to others. We had that with SO 2 : we don’t have that with CO 2 . With CO 2 , as EPA 
acknowledges, we’re dependent on offsets to control costs, and offsets are notoriously slippery. 
Even the economists who first developed the theory and practice of cap-and-trade have said that 
it is not a suitable mechanism for greenhouse gas control. It hasn’t worked in Europe, and it 
won’t work here. 

By design, and despite provisions that try to hide this from the public the carbon-control bills 
now circulating will increase energy prices, slowing economic growth, killing jobs, and reducing 
competitiveness. 

And this is a one-way street, since cap-and-trade doesn’t only cap emissions, it caps economic 
growth. When GDP goes up, energy consumption does also, and so does carbon permit price, 
choking off continued growth; The tighter the emission cap, the tighter the economic straight- 
jacket. 
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As energy prices rise, and American companies find themselves less competitive, businesses and 
jobs will flow to countries without greenhouse gas controls, and without stringent environmental 
controls of any kind, potentially allowing emissions to increase. The remedy to this, border tax 
adjustment, is only likely to cause a trade war that will further damage the U.S. economy. 

As increased energy costs raise the cost of all U.S. goods and services, consumption will decline, 
causing still more job losses. 

Legislation now before Congress will cause regional and sectoral winners and losers, and will 
unjustly redistribute and export wealth from industrial, coal-powered state industries to industries 
in states with greater hydro, nuclear, or natural gas resources. It will send U.S. taxpayer dollars 
abroad to countries that are our economic competitors, and sometimes geo-political adversaries. 

Cap-and-trade creates a new, poorly understood financial instrument that can be used to leverage 
debt, potentially creating a massive carbon bubble that bursts once it becomes clear we can’t 
afford to maintain the scheme. 

Finally, cap-and-trade, and all carbon control, for that matter, puts a bounty on eco-system: As 
carbon control favors biofuels, more eco-system will be planted over, and farmland used to grow 
fuel instead of food. A recent article in Science observes that attempting to limit COj 
concentrations to 450 ppm (the currently stated goal of carbon controls) would cause bioenergy 
crops to expand to displace virtually all of the world’s natural forests and savannahs by 2065 and 
actually increase global greenhouse gas emissions. 

As for the claim that the green-energy provisions of current climate legislation will create 
“green” jobs that can’t be exported, this is simply nonsense. As I testified before another Senate 
committee, governments do not create jobs they just move them around, inevitably resulting in 
less jobs on net. Economists have known this for over 1 50 years. Europe has seen much of its 
green industry exported, and the U.S. is already seeing solar cell and windmill production 
moving to China. 

The only thing worse than no energy policy, is bad energy policy, and that is what S. 1733, and 
approaches like it represent: bad energy policy, wrapped up in deceptive terminology that tried to 
hide the true nature of the legislation. 

Thank you for allowing me to speak to you today on this timely and important issue. I look 
forward to your questions. 
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Climate Change: Caps vs. Taxes 

By Kenneth P. Green, Steven F. Hayward, and Kevin A. Hassett 

As the Kyoto Pmwcol's 2012 expiradcm date tiraws nair, a general theme dominates the gbhal amversadon: 
leadership and participation by the United StaKs are criacal to the success of uhatcver climate lx>licy regime succeeds 
the Kyoto Protocol. Two gerteral pdicy c^proaches stand out in die dfireru discussion. The first is nationa/ arvt 
inientaiiorujl grcen/iouse gas (GHG) emissions trading, often referrai to as “cap-and'trade Cap-and-trade is ike 
most popular idea at present, witK seieral bills twodating m Congress w begin a cap-and-trade program of some 
kind. The second idea is a program of carhon-centered tax reform — ^example, the imposidim of an excise tax 
based on the carbon emissions of energy sources (sueb osawl, oil, andgasolme), o^set by reductions in other 
taxes . In this paper we will address the strengths and wealenesses of both ideas and the framework by which 
legjshtors should evaluate diem. 



The framing of a global climate regime presents a 
classic chicken-and-egg problem; the United 
States does not wish ro enter into a regime of 
economically costly emission caps or taxes that 
would have the effect of tlriving industry and jobs 
to nations such as China and India that do not 
participate in such caps. China and India, how- 
ever, are unlikely ro enter into a restrictive regime 
unless the United States goes first, and even then, 
only so long as the policy regime does nw 
threaten serious constriction of their economies, 
k is often as,sumed that if the United States goes 
first, developing nations will eventually follow, 
but this is by no means assured. Both Chirut and 
India have repeatedly declared that they are niM 
prepared to make even a delayed commitment at 
this time. 

Given these policy uncertainties — and other 
uncertainties abnjut the eventual impacts of cli- 
marc change in terms of severity, distribution, and 
timing — there arc two guidepcsts policymakers 

Kenneth P. Green is a resident scholar. Stcvwi F. 
Haywaal Is the F. K. Weyerhaeuser Fellow, and Kevin 
A. Hvissetr is a senior feilow and director of economic 
policy studies at AEl. This EnvironmenceJ Policy Ouihx^ 
is available online at www.aei.ofg/publicatiw>26286/. 


should keep in mind. The fir.st is that the United 
States can only effectively impose a national regu- 
latory regime (though such a regime could eventu- 
ally he harmonized with international efforts). 

The second is that, given the current uncertainty, 
pt>!icy should a>nform as much as possible a 
“no regrets” principle by which actions under- 
taken can he justified separately from their GHG 
emissions effects in the fullness of time, such that 
nonpaniciparion by developing nations will disad- 
vantage the United States in the global market- 
place as lirtic as prwsiblc. 

White tlic United States may wish to join with 
other nations in setting a post-Kyoto emissions 
gival, it should be wary of joining an International 
emissions-trading or other regulatory regime. One 
of rhe less-temarked'upon aspects of the Kyoto 
ProKKol, and any prospective successor treaty on 
that same model, is that it represents an unprec- 
edented kind of treaty cJ>ligat{on for the United 
States. Most treaties involve direct actions and 
policies of giwernmcnts themselves, such as trade 
treaties that bind nations’ tariff levels and affect 
the private seaor of the etionomy only indirectly. 
Kyoto and its kin go beyond government policy to 
affect the private sector directly or require the 
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government to control the private sector and the 
investment decisions of the private sector to an unprec- 
edented degree. It is not governments tliat emit GHGs, 
after all. Between the asymmetries of legal and regu- 
latory regimes across nations, the United States shcwld 
think hard about the dilution of sovereignty that a 
binding GHG treaty represents, even if the United 
States agrees with the basic objective of reducing 
carbon emissions. 

Problems with Emissions Tradiing for GHG 

Some economists favor the idea of emissions trading for 
its elegance in achieving least-cost emissions reductions 
while avoiding the manifold difficulties of prescriptive 
“command-and-control" reflation from a centralized 
bureaucracy. But this is something of a 
false choice, as such regulation is a deeply 
troubled policy option. While trading may 
be superior to command -and-control, ir is 
not necessarily superior to other alterna- 
tives, such as carbon-centered tax reform. 

There arc a number of emissions- 
trading succesj? stories that, upon inspec- 
tion, suggest significant limitations to 
the applicability of emissions trading for 
GHG emissions. Enthusiasts for cap-and- 
trade point first to our sulfur dioxide 
(SO 2 ) trading experience under the 1990 Clean Air 
Act Amendments. It is claimed that the costs of SO 2 
abatement through trading turned out to be dramatically 
lower chan economists had forecast for a prescriptive 
regime, wherein the Environmental Protection Agency 
(EPA) would have mandated control technologies on 
individual coal-fired power plants. But a closer Iwk 
shows this success to have been uneven. Tbere has been 
significant volatility in emission permit prices, ranging 
from a low of $66 per ton in 1997 to $860 per ton in 
2006, as the overall emissions cap has been tightened, 
with the price moving up and down as much as 4.3 per- 
cent in a year.' Over the last three years, SO 2 permit 
prices have risen 80 percent a year, despite the EPA’s 
authority to auction additiomd permits as a “safety- 
valve” to smooth out this severe price volatility. 

Several other aspects of the S02'Crading program are 
of doubtfril applicability to GHGs. First, SO 2 trading 
was only applied to a single sector: initially, only 110 
coal-fired power plants were included in the system, 
but it subsequently expanded to 445 plants. While 


ctxil-fired power plants account for roughly one third of 
U.S. carbon dioxide (CO?) emissions and will therefore 
be central to a GHG cap-and-trade program, a compre- 
hensive GHG emissions'trading program will have 
to ^ply across many sectors beyond electric utilities, 
vastly complicating a trading system. 

Second, SO 2 and CO 2 are not comparable targets 
for emissions reduction. Reducing SO 2 emissions did 
not require any constraint on end-use enei^ produc- 
tion or consumption. Coal-fired power plants had many 
low-cost options to reduce SO 2 emissions without 
reducing electricity production. Some switched to low- 
sulfur coal (abetted in large part by railroad deregula- 
tion in the 1980s, which made transport of Western 
low -sulfur coal more economiad than previously). 

TTie cost of “scrubbers” — industrial devices which cap- 
ture SO? and sequester it- — turned out 
to be lower than predicted. Other utilities 
emphasized more use of natural gas. 

The impact on ratepayers and consumers 
was mode.st. 

CO 2 Is different: it is the product of 
a^mplete friel combustion. There is no 
‘I 0 W-C 2 O 2 coal,” and the equivalent of 
SO 2 scrubbers does not yet exist in 
economical form.^ At the margin there 
is some opportunity for GHG emissions 
reductions through substitution — 
increased use of natural gas (which emits less CO 2 per 
unit of energy than coal) and possibly nuclear power — 
but the inescapable fact is that any serious reduction in 
CXD? emissions will require a suppression of fuel combus- 
tion. This is going to mean lower energy consumption 
and higher prices, at least in the intermediate term. 

Even though confined to a segment of a single sector of 
energy use, the SO? emissioris-trading regime was far from 
simple. There were complicated allocation formulas to 
distribute the initial emissions permits. Despite the best 
efforts CO create objective criteria, at the end of the day, 
the alkxiation of emission pennits involves some arbitrary 
discretion. For political reasc:)ns there were special subsi- 
dies and extra allowances for the benefit of high -sulfur 
coal interests. Most trading in the early years took place 
between power plants within the same company. 

Establishing allowances and accounting systems for 
GHG enrissiorts across industries is going to be vastly 
more difficult and highly politicized. The forest prod- 
ucts industry, for example, will reasonably want credits 
for creating carht^n sinks in the trees it plants and 


While trading may be 
superior to command- 
and-controh it is not 
necessarily superior to 
other alternatives, 
such as carbon- 
centered tax reform. 
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harvests, but the manufacturing sector that uses these 
wood prcxJucts as a raw material will want credit for 
sequestering carbon. Tlie difference will have to be split 
in some arbitrary manner that will surely introduce eco- 
nomic distortions in the marketplace. The auto industry 
will want credits for GHG innovations, while industries 
and businesses of all kinds will lobby for credits tor 
reducing mobile source emissions from changes to their 
auto and truck fleets. There are going to be winners and 
losers in this allocation process. Multiply this problem 
across sectors and industries and it becomes evident that 
a GHG emissions'trading system is going to be hi^ly 
complex and unwieldy, and too .susceptible to rent- 
seeking influence in Washington. The problem of politi- 
cally adjusting competing interests will be cc>mpounded 
on the international scale. Tlie long-running diplomatic 
conflicts that can be ol^rv^ed over purported subsidies 
for aircraft (i.e., Boeing versus Airbus) and the European 
Union’s agricultural subsidies and trade barriers are exam- 
ples of the kinds of conflicts that will be endemic to any 
international emissiems-trading scheme. 

The favored solution to these problems is to over- 
aliocace the number of initial permits both to ease the 
cost and to encourage the rapid starc-up of a marker for 
trades, This was the course the European Union took 
with its Emissiorvs Trading System (ETS), and it has 
very nearly led to the collapse of the system. Because 
emissions permits were over-allocated, the price of 
emissions permits plummeted, and little — if any — 
emissions reductions have taken place because of 
the ETS. The over-allocation of initial permits merely 
postpones both emissions cuts and the economic pain 
involved. Economist Robert J. Shapiro notes: 

As a result of all of these factors and deficiencies, 
the ETS is failing to reduce European CO 2 emis- 
sions [Tjhe European Environmental Agency 

has projected that the EU is likely to achieve no 
more than one-quarter of its Kyoto-targeted reduc- 
tions by 20 1 2, and much of those “reductions” 
will simply reflect credits purchased from RiKsia or 
non-Annex-l countries (developing countries], with 
no net environmental benefits.^ 

As economist William Nordhaus observ'es: 

We have preliminary' indications that European 
trading prices for CO 2 are highly volatile, flucniat- 
ing in a band and [changing] +/- 50 percent over 


the last year. More extensive evidence comes from 
the history of the U.S. sulfur-emissions trading pro- 
gram. ^^2 trading prices have varied from a low 
of $70 per ton in 1 996 to $ 1 500 per ton in late 
2005. SO 2 allowances have a monthly volatilic>’ of 
10 percent and an annual volatility of 43 percent 
over tire last decade."^ 

Nordhaus points out the ramifications of .such 
volatility, obsenflng that “(sjuch rapid fluctuations 
would be extremely undesirable, particularly for an 
input (carbon) whose aggregate costs might be as great 
as petroleum in the coming decades,” and that “experi- 
ence suggests that a regime of strict quantity limits 
might become extremely unpopular with market partici- 
pants and economic policymakers if carbon price vari- 
ability caused significant changes in inflation rates, 
energy prices, and import and export values.”^ 

Nordhaus is not alone in this concern about price 
volatility. Shapiro similarly observes: 

Under a cap-and-trade program strict enough to 
affect climate change, this increased volatility in 
all energy prices will affect business investment 
and consumption, especially in major CO 2 
producing economies such as the United States, 
Germany, Britain, China and other major devel- 
oping countries.^ 

Additional pitfalls and dilemmas of emissions trading 
can be seen through a review of the spectacular trading 
failure of the RECLAIM (Regional Clean Air Incen- 
tives Market) emissions-trading program in Southern 
California. Launched in 1994 after three years c^f devel- 
opment, RECLAIM set in motion an emissions-trading 
program targeting SO 2 and nitrogen oxides (NO^) 
emissions, and eventually hoped to expand to include 
volatile organic compound (VOC) emissions. All three 
types of emissions are important precursors to ozone for- 
mation in the greater Los Angeles air basin. RECLAIM, 
for the first time, offered swaps between stationary and 
mobile sources; stationary' sources such as oil refineries 
could help reach their emissions reduction targets by 
purchasing old, high-polluting automobiles and tnicks 
and taking them off the road — a cost-effective measure 
in a voluntary demonstration program. The South 
Coast Air Quality Management District (SCAQMD) 
estimated chat SO 2 and NOj^ wt^uld be reduced by 
fourteen and eighty rons per day, respectively, by the 
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year 2003, at half the cost of the usual prescriptive 
method of regulation^ There was great public support 
and enthusiasm for the program at the outset. 

RECLAIM never came close to operating as pre- 
dicted, and was substantially abandoned in 2001. 
Between 1994 and 1999, HO^ levels fell 
only 3 percent, compared to a 13 percent 
reduction in the five-year period before 
RECLAIM. There was extreme price 
volatility aggravated by California’s elec- 
tricity crisis of 2CXX). NOx permit prices 
ranged from $1,0(X) to $4,000 per ton 
between 1994 and 1999, but soared to an 
average price of $45,(X)0 per ton in 2000, 
with some individual trades over $1CK),000 
per ton. Such high prices were not sus- 
tainable, and SCAQMD removed electric 
utilities from RECLAIM in 2001. 

SCAQMD also dropped its plan to 
expand RECLAIM to VOCs. Despite the 
hope that RECLAIM would be simple 
and transparent, there were serious alie^- 
tions of fraud and market manipulation, 
followed by the inevitable lawsuits and 
criminal investigations. 

One particular problem with 
RECLAIM that Is likely to plague any 
intemtcional GHG emissions-trading 
regime is the lack of definite propeny 
rights to the emissions allowances the pro- 
gram creates. A clichd of the moment is 
that industry would like some clarity and 
certainty about any prospective GHG 
regulatory regime. A cap-and-trade program, however, 
cannot provide certainty precisely beatuse emissions 
allowances are not accorded real property rights by law.^ 
The government can change the rules at any time, 
making emissions allowances worthless. TTiis is exactly 
what happened to electric utilities in lx>5 Angeles: their 
allowances were termin^iced, and the utilities were suliwe- 
quently required to install specified emissions-control 
technologies and to pay fines for excess emissions. In 
eifect, some Los Angeles firms had to pay three times 
over for emissions reductions. 

A GHG emissions-trading scheme on an interna- 
tional level will be even more vulnerable to these kinds 
of unpredictable outcomes. To the extent that a GHG 
emissions-trading program results in international cro^- 
subsidization of the economics of trading partner, it is 


going to be politically unsustainable in the long run. An 
international emissions-trading program is also unlikely 
to survive noncompliance by some of its members. 

There are two final, overriding reasons to be doubtful 
about global emissions trading. It is possible that the 
defects of previous emissions-trading programs could be 
overcome witii more carefril design and 
extended to an international level, 
though this would require an extraordi- 
nary feat of diplomacy and substantial 
refinements of international law. Even If 
such improvement could be accom- 
plished, it would not provide assurance 
against the prospect that the cost of such 
a system might erode the competitiveness 
of the U.S. economy against developing 
nations that do not join the system. 

The second reason for skepticism 
about global emissions trading is that it 
fails the “no regrets" test. It is considered 
bad form nowadays to express doubt or 
skepticism about the scientific case for 
rapid and dangerous global warming in 
the twenty-first century. If warming is 
either less pronounced than some current 
forecasts predict or if emissions reductions 
have limited effect in moderating future 
temperature rise, however, a severe global 
emissions-reduction policy through emis- 
sions trading (on the order of a minimum 
50 percent cut by 2050) could turn out to 
be the costliest public policy mistake in 
human history, with the casts vastly 
exceeding the benefit.s. 

Qxild instituting a tax on the carbon emissions 
released by friel use, as part of a revenue-neutral tax 
reform package, pass these two tests? We believe it could. 

Advantages of a Revenue-Neutral, 
Carbon-Centered Tax Reform 

Most economists believe a carbon tax (a tax on the 
quantity of CXDi emitted when using energy) would be a 
superior policy alternative to an emissions-trading 
regime. In fact, the irony is that there is a broad consen- 
sus in favor of a carbon tax ever^’where except on C?apitol 
Hill, where the ‘T word" is anathema. Former vice 
president Al Gore supports the concept, as docs James 
Connaughton, head of die White House Council on 


If warming is either less 
pronounced than some 
current forecasts 
predict or if emissions 
reductions have limited 
effect in moderating 
future temperature 
rise ... a severe global 
emissions-reduction 
policy through 
emissions trading 
could turn out to be 
the costliest public 
policy mistake in 
human history, with 
the costs vastly 
exceeding the benefits. 
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Eiivironn\ental Quality during the George W. Bush 
administration. Lester Brown of the Earth Policy Ir^titute 
supports such an initiative, but so d(x:s Paul Anderson, 
the CEO of IXike Energy. Crossing the two disciplines 
most relevant to the discussion of climate policy — 
science and economics — both NASA scientist James 
Hansen and Harvard University economist N. Gregory 
Mankiw give the thumlis up to a carbon tax swap.^ 

There are many rea.sons for preferring a revenue- 
neutral carbon tax regime (in which taxes are plac«xl on 
the airhon emissions of fuel use, with revenues used to 
reduce other taxes) to emissions trading. Among them are: 

• Effectiveness and Efficiency. A revenue-neutral car- 
bon tax shift is almost certain to reduce GHG emis- 
sions efficiently. As economist William Pizer observes, 
“Specifically, a carbon tax equal to the damage per ton 
of CO2 will lead to exactly the right balance between 
the cost of reducing emissions and the resulting bene- 
fits of less global warming.”*^ Despite the pc^pular 
assumption that a cap-and-trade regime is more 
certain because it is a quantity control rather than a 
price control, such a scheme only works in very 
limited circumstances that do not apply to GHG 
control. The great potential for fraud attendant on 
such a system creates significant doubt about its effec- 
tiveness, as experience has shown in both thec*ry and 
practice in the gyrations of the European ETS. 

The likelihood of effectiveness also cannot be }«>id 
for regulations such as increased vehicle fuel economy 
standards. In fact, such reflations can have perverse 
effects chat actually lead to increased emissions. By 
making vehicles more efficient, one reduces the cost 
of a unit of fuel, which would actually stimulate more 
driving, and, combined with increasing traffic conges- 
tion, could lead to an increase in GHG emissions 
rather than a decrease. 

As Harvard researchers Louis Kaplow and Steven 
Shavell point out, “The traditional view of econo- 
mists has been that corrective taxes are superior to 
direct regulation of harmful externalities when the 
state’s information about contnal costs is incom- 
plete,” which, in the case of carbon emi^ions reduc- 
tions, it most definitely is. * * And when it comes to 
quantity controls (as a cap-and-trade system would 
impose), Pizer found that 

My own analysis of the two approaches [car- 
bon taxes vs. emission trading] indicates that 


pria:-based greenhouse gas (GHG) controls 
are much more desirable than quantity tar- 
gets, taking into account both the potential 
long-term dantages of climate change, and 
the costs of GHG control. This can be argued 
on the basis of both theory and numerical 
simulations. 

Pizer found, in fact, that a carbon-pricing mechanism 
w'ould produce expected net gains five times higher 
than even the best-designed quantity control (i.e., 
cap-and-trade) regime.^- 

• Incentive Creation. Putting a price on the carbon 
emissions attendant on fuel use would create numer- 
ous incentives to reduce the use of carbon-intensive 
energy'. The increased costs of energy would flow 
through the economy, ultimately giving consumers 
incentives to reduce their use of electricity. transpc:irta- 
tion fuels, ht>me heating oil, and ,50 forth. Consumers, 
rfu)tivated by the tax, would have incentives to buy 
more efficient appliances, to buy and drive more 
efficient care, and to better insulate their homes or 
construct diem with more attention to energy conser- 
vation. A carbon tax would also create incentives for 
consumere to demand lower-carbon power sources 
from their local utilities. A carbon tax, as its cost 
flowed down the chains of production into consumer 
products, would lead manufacturers to become more 
efficient and consumers to economize in consumption. 
Ac ail levels in the economy, a carbon tax would cre- 
ate a profit niche for environmental entrepreneurs to 
find ways to deliver lower-carbon energy' at competi- 
tive prices. Finally, a carbon tax would also serve to 
level (somewhat) the playing field among solar power, 
wind power, nuclear power, and carbon-based fuels by 
internalizing the cost of carbon emission into the price 
of the various forms of energy. 

• Less Corruption. Unlike carbon cap-and-trade initia- 
tives, a carbon rax would create little incentive or 
opportunity for rent-seeking or cheating. As William 
Nordhaus explains: 

A price approach gives less rtxim for corrup- 
tion because it dties nor create artificial 
scarcities, monopolies, or rents. There are no 
permits transferred to countries or leaders of 
countries, b<.i they cannot be sold abroad for 
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wine or guns. ... In fact, a carbon tax wcHild 
add absolutely nothing to the instruments 
that countries have today. 

Without the profit potential of amassing tradable 
airbon pennits, industry’ groups would have less incen- 
tive to try to get credits for their favored but non- 
competitive energy sources. That is not to say that 
tax-based approaches arc Immune from 
corruption, for they certainly arc not. If 
set too far dowm the chain of production 
or set unevenly among enei^ sources, 
airbon tax<^ could well lead to rent- 
seeking, pciiitical favoritism, economic 
distortions, and so on. Foreign govern- 
ments might have an incentive to 
undermine a trading scheme by offering 
incentives to allow their manufacturers 
to avoid the cost of carbon trading. A 
tax on fuels proportionate to their car- 
bon content, levied at the point of first 
sale, should be less susceptible to corrup- 
tion, and by delivering revenue to the 
government rather than to private enti- 
ties, should create incentives more 
aligned with the government’s objective. 

Elimination of Superfluous Regulations. Beauise a 
carbon tax would cause carbon emissions to be 
reduced efficiently across the entire market, other 
measures that are less efficient — and sometimes even 
perveree in their impacts — could be eliminated. 

With the proper federal carbon tax in place, there 
would he no need for corporate average fuel economy 
standards, for example. California’s emissions-trading 
scheme, likewise, would be superfluous, and its reten- 
tion only harmful to the Golden State. As regulations 
impose significant coses and distort markets, the 
potential to displace a fairly broad .swath of environ- 
mental regulations with a carbon tax offers benefits 
beyond GHG reductions. 

Price-Stabilization. As the experiences of the Eurc^xan. 
ETS and California’s RECLAIM show us, pollution- 
trading schemes can be easily gamed, resulting in 
significant price volatility for permits. Imagine one’s 
energy bill jumping around as permits become more 
or less available due to small changes in economic, 
conditions. A carbon tiix would be predictable, and 


by raising the overall price of energy to include the 
tax, the portion of energy' cost per unit that stems 
from fluctuation in market rates for fossil fuels shrinks 
as a percentage of the whole. That shrinkage makes 
the price of a given form of energy less susceptible 
to volatility every time there is a movement in the 
underlying production costs. 

Adjustability and Certainty. A carbon 
tax, if found to be too strir^ent, could 
be relaxed relatively easily over a time- 
frame, allowing for markets to react 
with certainty. If found too low to pro- 
duce results, a carbon tax could easily be 
increased. In either event, such changes 
could he phased in over time, creating 
predictability and allowing an ongoing 
reassessment of effectiveness via obser- 
vations about changes in the consump- 
tion of various forms of energy. A 
aip-and-trade system, by contrast, is 
more difficult to adjust because permits, 
whether one is the seller or the buyer, 
reflect significant monetary value. 
Permit traders would demand — and 
rightly so— compensation if what they purcha.sed in 
good faith has been devalued by a governmental 
deflation of the new “carbon currency.” In addition, 
sudden changes in economic conditions could leiid to 
significant price volatility in a cap-and-trade program 
that would be less likely under a carbon-tax regime. 

Preexisting Collection Mechanisms. Whether at 
looil, state, or federal levels, carbon raxes could be 
levied and collected through existing imtitutions with 
extensive experience in enforcing compliance, and 
through ready-made statutes to back up their actions. 
The same cannot be said for eniissiom-rrading 
schemes that require the creation of new trading 
markets, complete with new regulations and institu- 
tions CO define and enforce the value of credits. 

Keeping Revenue In-Country. Unlike an interna- 
tional cap-and-trade regime, carbon taxes — whether 
done domestically or as an internationally agreed- 
upon value — have the advantage of keeping tax 
payments within individual countries. This could 
strongly reduce the opposition to international 
action that has, until this point, had a strong 


A carbon tax, as its 
cost flowed down the 
chains of production 
into consumer 
products, would lead 
manufacturers to 
become more efficient 
and consumers to 
economize in 
consumption. 
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implication of wealth redistribution overbid on the 
policy discussion. 

This dynamic leads to a second reason why a car- 
bon tax is a better fit for U.S. climate policy: it erffets 
an international analogue to our federalist appKMich to 
public policy innovation within the United States. As 
we have seen, there is reason to doubt the long-run 
effectivenej^ and sustainability of the EU s emissions- 
trading program. If the United States adopts a carbon 
fax approach, we will be able to compare the effec- 
tiveness of tax versus emissions trading in short onfer. 

• Mitigation of General Economic Damages. As eneigy 
is one of the three most important variable inputs to 
economic production {along with labor and capital), 
raising the cost of energy would undoubtedly result in 
significant economic harm. Using the revenues gener- 
ated from a carbon tax to reduce other taxes on pro- 
ductivity (taxes on labor or capital) could mitigate the 
economic damage that would be produced by raising 
energy' prices. The most likely candidates for a carK'jn 
tax tradeoff would be the corporate income tax (the 
U.S. rate is currently among the highest in the indus- 
trialized world) and payroll taxes, the latter of which 
would lower the cost of employment and help offset 
the possibly regressive effects of higher energy prices 
on lower-income households. But across-the-board 
income tax rate cuts and further cuts in the capital 
gains tax could also be considered. 

Few other approaches offer this potential. Regu- 
latory approaches such as increasing vehicle effi- 
ciency standards do not because they mandate more 
expensive technologies and allow the costs to be 
passed on to consumers without offsets (unless they 
are subsidized), in which case it is the general tax- 
payer whose wallet shrinks. Emissions-trading would 
allow for this if one auctioned all initial permits and 
used the revenue to offset other taxes. TT:>c vjist 
majority of trading systems, however, begin with the 
governing entity distributing free emission credits to 
companies based on historical emission patterns 
rather chan having an open auction for pennies that 
would produce such revenue streams. Without an 
auction, the revenues in a trading scheme accrue 
only to private companies chat trade in carbon per- 
mits, while the companies buying permits would pass 
the cost on to consumers. International emissions- 
trading approaches such as Kyoto’s clean develop- 
ment mechanism are worse still: the beneficiaries of 


the scheme are likely to be foreigii governments 
or private entities that can reduce (or pretend to 
reduce) carbon emissions more efficiently, leaving 
Americans with higher energy prices and no revenue 
stream to offset the negative impacts on productivity. 

Exploring the Parameters of Carbon- 
Centered Tax Reform 

Published estimates of an initial optimal carbon tax on 
fuels are in the range of $10 to $20 per ton of CO 2 emit- 
ted (in 2005 dollars). Nordhaus, for example, estimates 
the c^timai rate for a tax implementtxl in 201 0 to be 
$16 per ton tT carbon and rapidly rising over time. We 
will focus primarily on a tax rate of $ 15 per ton of CO 2 , 
while also providing enough information to allow a reader 
to consider the likely impact of a range of possible taxes. 

• Background on Emissions. According to the U-S. 
Energy Information Administration, emissions of CO? 
in the United States in 2005 equaled 6,009 million 
metric tems (MMT) of CO 2 , an increase of twenty 
MMT over 2Cl04. ^ ^ Emissions have grown at an 
annual rate of 1.2 percent between 1990 and 2005. 
Recently, the race has slowed, with the average annual 
rate between 2000 and 2005 equaling 0.5 percent. 

• Price Impacts. Table 1, on the following page, shows 
the price impacts of a $15 per ton CO 2 tax under the 
assumption that the tax is fully passed forward. The 
price shown for gasoline is not in addition to that on 
crude oil (i.e., it is not a double-tax). It is included to 
show how the price levied on crude oil would change 
the price of the refined product.^^ This provides a 
rough guide to the excise tax equivalent price impacts 
of a tax on CO 2 . We can scale the tax rates to evalu- 
ate different carbon taxes. For example, a $10 per ton 
tax on CO? would raise the price of coal by $28.55 x 
0.66 = $18.84. 

A $I 5 CO 2 tax would raise the price of gasoline by 
140 per gallon. A similar calculation can be made for 
coal-fired ela:tricitY. Using the mast recent data from 
EPA’s Emissions &. Generation Resource Integrated 
Database (eGRlD), we calculate that the average emis- 
sion rate for coal-fired power plants is 2,395 pc^unds 
of CXO 2 pet megawatt-hour (MWh) of electricity. A 
$15 per ton CO? tax would raise the price of coal-fired 
eltxtricity by 1 .630 per kilowatt-hour (kWh), or 20 per- 
cent at an average elecrricicy price of 8.30 per kWh. 
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Table 2 shows the impact of a 
$15 per ton carbon tax on the price 
of major fuels used in electricity 
generation. Fuel prices are prices at 
which the carbon tax w’ould likely 
be applied.^' Not surprisingly, coal is 
most heavily impacted by a carbon 
tax, with coal’s price rising by more 
than three-quarters with a tax of 
this magnitude. 

• Behavioral Responses and Revenue. 
The higher energ>' prices in mble 2 
should bring about a reduction in the 
demand for carbon-intensive fuels. A 
full anal^is of equilibrium changes in 
carbon emissions requires a Computa- 
tional General Equilibrium (CGE) 
model, an exercise that is beyond the 
scope of this paper. We can, however, 
make a rough calculation using previ- 
ously published results from CGE 
models. Here, we extrapolate results 
from the analysis of Bovenbeiij and 
Goulder of a $25 per ton tax on air- 
bond^ Table 3 presents the price and 
output changes for fossil fuels follow- 
ing the imposition of the carbon tax 
in Bovenberg and Goulder’s study. 

We compute the arc elasticity as the 
ratio of the percentage cHJtpuc change 
TO price change. 

Tlicse response elasticities are not 
price elasticities in the usual sense, 
since they ate the outcome of the 
entire general equilibrium response to 
the tax. These responses, for example, 
include a shift in electricity prcxluc- 
tion away from coal toward natural 
gas and oiM^ They are also relatively 
short-mn responses, on the order of 
three to five years following the 
phased-in introduction (over three 
years) of the carbon tax. 

The elasticities from table 3 com- 
bined with the price increases in 
table 2 imply the reductions in fuel 
use and carbon emis.sions seen in 
cable 4. 


Table 1 

Price Impacts of a $15 CO2 Tax 



Coal 

Crude Oil 

Natural Gas 

Gasoline 

Energy Unit 

Short Ton 

Barrel 

incf 

Gallon 

MT OQuad Btu 

25,980,000 

20,300,000 

14,470,000 

19,340,000 

Mt C02/Quad Btu 

95,260,000 

74,433,3.53 

53,056,667 

70,913,333 

Btu/Energy Unit 

19.980,000 

5,800,000 

1.027,000 

124,167 

Mt COj^nergy Unit 

1.903 

0.432 

0.054 

0.009 

Tax/Energy Unit 

$28.55 

$6.48 

$0.81 

$0.14 


SotmetS; C^bcm aaiienc fciels fit>m www.eia.dc’e.gov/environment-larol; energy content 
ot ftjek from U.S. Department of Energy (DOE), Energy Information Administration (El A), 
Anra«il Energy Review 2005, DOE/EIA-0384(2005). Washington, DC): EIA, 2006. 


Table 2 

Short-Run Price Effects of a $15 CO2 Tax 


Energy 

Source 

Unit 

Price Per 
Unit ($) 

Tax Per unit 
of Energy 

Price Change 

C%) 

Coal 

short ton 

$34,29 

28,55 

83.3 

Crude Oil 

barrel 

$60.23 

6.48 

10.8 

Natural Gas 

thousand 
cubic feet 

$8.53 

0.82 

9.6 


SoURfl;: Prices arc 2006 averages as rqx>ftcd hy Energy Information Administration (EIA). 
Coal statistics from EIA, “Receipts, Average Cast and Quality of Fossil Fuels,” available at 
www.eia.doe.gov/cneaf/electricitv/epm/table4_2.html; crude oil statistics from EIA, “Refiner 
Acquisition Q»i of Crude Oil,” available at http://tonto.eia.cloe.gov/dnav/pet/pct_pri_ 
rac2_dcu_nus_.a.htm; and ruitural gas statistics from EIA, “Natural Gas Prices,” available at 
http://tonto.eia.d<re.gov/dnav/ng/ng_pri_sum_dcu_nus_m.htra. Unit taxes computed from 
table i. 

NcttE: Tax is assumed to be fully passed forward. 


Table 3 

Implied Output Elasticities 



Price Change 
(%) 

Output Change 

(%) 

Output 

Elasticity 

Coal Mining 

54.50 

-19.10 

-0.350 

Oil 

13,20 

-2.10 

-0.159 

Natural Gas 

13.20 

-2.10 

-0. 1 59 


ScxntCT; A. Lans Bovenberg and LawTCiKC Gc»ulder, “Neutralizing the Adverse iiulustiy 
In^Kis of COj Abatement Pcdicies: Wfuic Does It Cost.'” in DismhwtiOTiai and Behavioral 
EffKts of EmnoraneJUal Policy, eds. Carlo Girraro and Gilbert E Metcalf (Chicago: Univer- 
sity Chic^ Press, 2000), rable 2.2. 

Note: Output elasticity is the ratio the percent change in quantity demanded divide*.! by 
die percent cliange in price, multiplied by negative one. 
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As table 4 shows, emissions 
are reduced by 663 million metric 
tons, a decline of 1 1 percent. Most of 
the reduction in emissions comes from 
reduced coal use. A static estimate of 
CO 2 tax revenue (ignoring the behav- 
ioral response) suggests that a $15 tax 
would raise $90. 1 billion per year in 
the near term.^^ Allowing for the 
emi^ions reductions calculated in 
table 4, the tax would raise $80.2 bil- 
lion per year. Clearly, the rax w'ould 
raise less money in future years as 
greater reductions in carlxin emissions 
occurred through improvements in 
efficiency, fuel switching, or new tech- 
nologies like carbon capture and 
sequestration.^^ The revenue estimate, 
however, does not factor in growth 
in demand for electricity nor the base- 
line growth in carbon emissions that 
would result in the absence of any 
carbon policy. 

Applying this approach to different 
carbon tax rates gives the results for 
emissions reductions and tax revenues 
seen in table 5. 

While these results are useful for 
providing a ballpark estimate of the 
impact of a carbon tax, more detailed 
modeling will be required to reftne 
them further. Our estimates are 
broadly consistent with results from 
more detailed CGE modeling of 
U.S. carbon policies.^^ 


Table 4 

Emissions Reductions for a $15 Tax 


Energy 

Source 

Output 
Change (%) 

CO 2 Emissions 
(MMX) 

Reduction in CO 2 
Emissions (MMT) 

Gcal 

-29.2 

2,046 

597.1 

Crude Oil 

-1.7 

2,832 

48.4 

Natural Gds 

-1.5 

1,130 

17.2 

Total 

N/A 

6,009 

662.8 

ScxjRCii: Aurhois’ calculations. 


Table 5 

Varying the Tax Rate 

Tax Rale 

Emissions 

Tax Revenue 

Per Ton ($) 

Reductions (%) 

($ billions, annual rate) 

10 

7.40 

55.7 

15 

11.0 

80.2 

20 

14.7 

102.5 

25 

18.4 

122.6 

SOURCE: Authors’ calculations. 


Table 6 

Carbon Taxes as a Share of Other Taxes 

Tax Rate 
Per Ton ($) 

Tax Revenue 
($ billions) 

Personal Income 
Tax (%) 

Corporate Payroll 

IncomeTax (%) Taxes (%) 

10 

55.7 

6.0 

20.0 

7.0 

15 

80.2 

8.6 

28.8 

10,1 

20 

102.5 

11. 1 

36.8 

12.9 

25 

122.6 

13.2 

44.1 

15.4 


StxjRCT; Authors’ cakiilatiorts. 


Potential Uses of Revenue. Carbon 
tax revenues could be used for a num- 
ber of purposes, such as lowering pay- 
roll and corporate income taxes, funding rax relief to 
low-income earners most affected by increased enei^' 
prices, or a combination of these. Table 6 reports the 
carbon tax revenue from table 5 as a percentage cA 
various tax collections in 2005, as reported in the 
most recent administration budget submission. 

A $15 per ton CO 2 tax raises enough revenue to 
reduce the corporate income tax by over one-quarter 
and income or payroll raxes by roughly 10 percent. 

In a policy brief for the Brookings Institution and the 


World Resources Institute, economist Gilbert Metcalf 
estimated that a rebate of the employer and employee 
payroll tax contribution on the first $3,6^ of earnings 
per worker in 2003 would be sufficient to make tire car- 
lx>n tax both revenue- and distributionally neutral.-^ 
Distributional neutrality may well impact the desir- 
ability and political feasibility of a carbon tax, but 
there are efficiency considerations as well. There is 
substantial literature on the “double dividend” that 
examines the economic conditions under which a 
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carbon tax can be paired with a reduction in other 
taxes in a manner that improves the overall dficiency 
of the economy. Wliere such a double dividend is 
available, a carbon tax swap would be desirable, 
even if the environmental benefit of reduced carbon 
emissions failed to be realized. 

The concept of the double dividend stems from the 
observation that a tax on an environmental external- 
ity not only helps curb the externality {dividend 1), 
but also provides revenue with which other distorting 
taxes can be reduced, thereby providing efficiency 
gains (dividend 2).^^ 

The double dividend comes in different levels.^5 
The “weak” double dividend states that if one has an 
economically distorting tax, using 
environmental tax proceeds to lower it 
provides greater efficiency gains than 
returning the proceeds lump sum to 
those who pay the environmental tax. 

An intermediate form of the double 
dividend hypothesis is that there exists 
a distortionary tax, such that using 
environmental tax proceeds to lower 
this tax will improve welfare, setting 
aside environmental benefits. A 
strong form claims that a welfare 
gain will occur when environmental 
prcxeeds replace those of the typical 
distorting tax. 

Hie weak double dividend is uncontroversial,^^ 
while the strong double dividend is somewhat more 
controversial.^® CriticUms notwithstanding, logic sug- 
gests that the pursuit of a strong double dividend is 
desirable as a matter of public policy. To that end, it 
would seem much more desirable in terms of efficiency 
to pursue capita! tax reduction as a revenue feedback 
than other choices, as the current treatment of capital 
in the tax code is quite far from the opcimiil tiix of 
zero, and the efficiency j^ins from a reduction in a 
payroll tax would likely be minimal if labor is, as is 
generally accepted, supplied relatively inelastically. 

it should be noted that cap-and-trade systems and 
carbon-tax systems can be designed so they are quite 
similar. If, for example, emissioas are capjied and per- 
mits are auctioned off, then one could, after observing 
the auction price, sec a carbon tax that leads to a simi- 
lar emissioas and revenue outcome. Cap-anid-trade 
systems, however, generally have been pursued as an 
alternative to revenue-raising taxes, and often allocate 


the permits according to some fomiula rather than 
througb^ an auction. For the purposes of exposition, w’e 
compared a carbon tax to this latter form of the aip- 
and-trade system. One should remember that cap-and- 
trade proposids can be adjusted to raise revenues, and 
the revenues could then be used to pursue the double 
dividend. In that case, the relative merits of a carbon 
tax would be diminished. 

Achieving a More Efficient System 

A cap-and-trade approach to controlling GHG emis- 
sions would be highly problematic. A lack of interna- 
tional binding authority w'ould render enforcement 
nearly impossible, while the incentives 
for cheating would be extremely high. 
The upfront costs of creating institutions 
to administer trading are significant and 
likely to produce entrenched bureaucra- 
cies that clamor for ever-tighter controls 
on carbon emissions. Permit holders will 
see value in further tightening of caps, 
but will resist efforts outside the cap-and- 
trade system that might devalue their 
new carbon currency. Higher energy costs 
resulting from trading would lead to eco- 
nomic slowdown, but as revenues would 
flow into for-profit coffers (domestically 
or internationally), revenues would be unavailable for 
offsetting either the economic slowdown or the impacts 
of higher energy prices on low-income earners. 

A program of carbon-centered tax reform, by contrast, 
lacks most of the negative attributes of cap-and-trade, 
and a)u!d convey significant benefits unrelated to GHG 
reductions or avoidance of potential climate hamns, mak- 
ir^ this a no-regrets policy. A tax swap would create 
economy-wide incentives for energy efficiency and lower- 
carbon. energy, and by raising the price of energy would 
also reduce energy use. At the same time, revenues gen- 
erated would allow the mitigation of the economic 
impact of higher energy' prices, both on the general 
economy and on the lower-income earners who might be 
disproportionately affected by such a change. Carbon 
taxes would !:« more difficult to avoid, and existing insti- 
tutions quite adept at tax collection could step up imme- 
diately. Revenues would remain in-country, removing 
international incentives for cheating or insincere partici- 
pation in carbon-reduction progrartEs. Most of these 
effects would remain beneficial even if science should 


A tax swap would 
create economy-wide 
incentives for energy 
efficiency and lower- 
carbon energy, and by 
raising the price of 
energy, would also 
reduce energy use. 
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determine that reducing GHG emissions has <Mily a 
negligible effect on mitigating global wanning. 

A modest carbon tax of $15 per ton of CO 2 emitted 
would result in an U percent decline in CO 2 emissions, 
while raising non-coal-bascd energy forms mcxjestly. 
Coal-based energy prices would be affected more 
strongly, which is to be expected in any plan genuinely 
intended to reduce GHG emi^ions. A number of pos- 
sible mechanisms are available to refund the revemies 
raised by this tax. On net, these tools could significantly 
reduce the economic casts of the tax and quite possibly 
provide economic benefits. 

For these reasons, we conclude that if aggressive 
actions are to be taken to control GHG emissions, 
carbon-centered tax reform — not GHG emission 
trading — is the superior policy option. 

AEl editorial assocuite Nicole Passan worked with Mes.m. Green, 
Hayward, and Hassett to edit and produce this Environmental 
Policy Outlook. 
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Waxman-Markey: An Exercise in Unreality 

By Steven F. Hayward and Kenneth P. Green 

A/ter months of hearings and backroom g've-and-take, ^ House of Representatives on June 26 passed HR 
2998, the American Clean Energy and Seofrity Act of 2(X)9, knoum os W^axman-Markey. The final draft 
of the hill was over 1 ,200 pages, and the House vote was extremciy narrow: 219-212. Senate passage is 
uncertain. W?iat is needed now as the Senate be^ns as delAerations is a clear idea of exactly what Waxman- 
Markey contains, how it is likely to affect the economy, and whether it will address the problem of global 
warming in a serious way. Our view is that the kgislaam is an exercise in unreality. 


W axman-Markey is a bundle of contradic- 
tions. It seeks to make carbon enei^ 
more expensive but does not ask conajmers to 
pay higher energy prices — at least for the first 
decade of its operation. Hence, Waxman-Markey 
allocates 85 percent of the emission rights it cre- 
ates to existing emitters fcoal-fired power plants, 
electric utilities, and manufacturers) for free, 
rather than auctioning the emissions permits, as 
President Obama and environmentalists have 
long advocated. It seeks a first in economic his- 
tory: rationing without scarcity or price inflation, 
'fhus, Waxman-Markey allows generous "offsets” 
so that carbon-based energy docs not, in fact, 
become scarce. The bill does, however, contain a 
multitude of new regulations: product-efficiency 
mandates; and spending programs that will 
require extensive managerial attention from both 
the public and private sectors, though to much 
le.ss effect chan promised. 

In addition to having many other pernicious 
effects, tlic Waxman-Markey bill will establish a 
new commodity — carbon credits — that will almost 
certainly spawn new Wall Street derivatives and, 
hence, make necessary another large area of 
financial transactions for the federal government 

.Steven F. Hayward (slwywardSaei.org) is the F. K. 
Weyerhaeuser Fellow at A£!. Kenneth P. Green 
(kgreen@aei.org) is a resident scholar at AEl. 


Key points in this Outlook: 

• The Waxman-Markey legislation will do 
for climate change what Sarbanes-Oxley 
did for financial regulation: establish a big 
new bureaucracy that imposes substantia! 
costs on the economy. 

• The legislation enumerates six huitdred 
tasb the EPA must perform and gives other 
agencies significant administrative roles. 

• The last time GHO emissions were at the 
Waxman-Markey target for 2050 was 1910. 
However, the liberal use of "offsets” sug- 
gests that even if Waxman-Markey works 
perfectly, fossil fuel emissions will be 
reduced by no more than 50 percent. 

• Countries such as Grenada and Belize have 
per-capita emissions close to the Waxman- 
Markey 2050 levels. 

• The legislation is a giveaway to people the 
environmentalists claim are destroying the 
planet. 

• Waxman-Markey is unrealistic and will not 
fix the problem. 
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to oversee, at a time when the federal government U 
struggling to manage regulation of the banking s«:tor. 
Indeed, a careful review of this copious legislaticwi reveals 
it to be the energy and climate policy equivalent of Sar- 
banes-Oxley financial regulation, creating an extensive 
new bureaucracy and imposing substantial economic 
costs on the productive economy while achieving few of 
its stated objectives. Just as Sarbanes-Oxley did little or 
nothing to expose and prevent the excessive risk and 
inflated asset values of the housing and financial sector, 
Waxman-Markey will do little to achieve genuine 
greenhouse gas (GHG) emission reductions or curb the 
risks of global warming. The "cap” on emissions is so 
porous that it may be more accurately thought of as a 
hairnet, with many ways for GHG emissions to escape 
the cap. 

The idea of cap-and-crade involves setting a total cap 
on national GHG emissions— chiefly carbon dioxide 
(CO 2 ), but also a number of other gases* — and estab- 
lishing a market for a finite number of allowances to 
emit GHGs up to the total amount of the cap, which 
would be lowered gradually over time. Economists and 
policy analysts have long favored emissions trading of 
this kind as a more efficient and less bureaucratic means 
of reducing pollution than the traditional "command- 
and-control" regulation of the Clean Air and Clean 
Water Acts (though in the case of CO 2 , most econo- 
mists and many policy analysts believe a carbon tax 
would he a better Instrument). These acts involve 
detailed prescriptive regulation that is often ct>stly and 
litigious. The 1990 Clean Air Act treatment of sulfur 
dioxide is an example of a successful emissions trading 
program, But this comparatively small program is not 
necessarily applicable to GHGs.^ In any event, the pre- 
sumed economic efficiencies of emissions trading con- 
templated in Waxman-Markey will not make up for the 
fact that the bill essentially requires the wholesale 
remaking of the entire energy sector over the course of 
the next four decade.s — a feature conspicucHisly different 
from previous emissions trading programs, which 
imposed minimal constraints on fossil fuel use. 

Expansion of Governmental Roles 

Much of the discussion thus far has been concerned 
with the typical disputes over estimates of the cost of 
such a program, but there has been little notice of how 
an approach that is supp>osed to be an alternative to 
command-and-control regulation will involve a massive 


Interagency bureaucracy to execute it, with undoubtedly 
substantial compliance costs for the private sector. 
Waxman-Markey contemplates a primary administrative 
role for the Environmental Protection Agency (EPA); 
the bill requires the EPAs administrator to perform over 
six hundred tasks in connection with the operation of 
the law. One wonders whether the EPA administrator 
will have time for any other environmental issues. 

The bill also creates primary administrative roles for 
the Department of Energy (CXDE), the Department of 
Transportation, the Department of Agriculture, the 
State Department, the U.S. Agency for International 
Development (USAID), and the Federal Energy Regu- 
latory Commission, along with substantial involvement 
of the Commodity Futures Trading Commission, the 
Federal Reserve, the Securities and Exchange Commis- 
sion, the Federal Aviation Administration, and the 
Department of Housing and Urban Development. 

There are also multiple planning and reporting man- 
dates for state governments. It is impossible to tally up 
the total number of new casks Waxman-Markey is ask- 
ing the government to perform (several general clauses 
will no doubt generate additional functions beyond 
those specifically enumerated), but the coordination 
and cortsulcation requirements for the responsibillcies of 
all these agencies promise a bonanza for lawyers and 
consultants and endless interagency meetings that will 
keep the chairs warm in countless conference rooms. 

Unrealistic Emissions Reduction Targets 

No amount of nimble administration can make up for 
the sheer unreality of the Waxman-Markey GHG emis- 
sions reduction targets. TTie text of Waxman-Markey 
endorses the target of holding global CO 2 levels to no 
more than 450 parts per million (ppm) — up from about 
385 ppm today and rising at present trends to more 
than 700 ppm by 2100 if nothing is done. To grasp how 
extraordinary this target is, consider this analysis the 
International Energy Agency offered in its World Energy 
Outlook Summary for 2008, released last fall in Paris: 

The scale of the challenge in the 450 Policy Sce- 
nario is immense: the 2030 emissions level for the 
world as a whole in this scenario is less chan the 
level of projected emissions for non-OECD 
countries alone in the Reference Scenario. Jn other 
words , the OECD countries alone cannot put the world 
onto the path to 450-ppTn trajectory, even if they were to 
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reduce their emissions to zero. Even leaving aside any 
debate about the political feasibility of the 450 Pol- 
icy Scenario, it is uncertain whether the scale of the 
transformation envisaged is even technically achiev- 
able, as the scenario assumes broad deployment of 
technolc^es that have not yet been proven. The 
technology shift, if achievable, would certainly be 
unprecedented in scale and ^ed of deployment.^ 

It is worth pondering the italicized sentence. It means 
that even if the United States and its fellow industrial- 
ized nations ceased to exist, emissions from developing 
natiora, not included in the Kyoto Protocol and unlikely 
to be included in the successor treaty, would carry the 
CO 2 level well beyond 450 ppm by midcentury. Accord- 
ir^ to an EPA estimate made last year, the Waxman- 
Markey emissions target, even if fully achieved, would 
lower global CO 2 levels in the year 2095 by 25 ppm at 
most and would, therefore, have a negligible effect on 
holding back global warming. 

Two Questions about the Target 

Waxman-Markey sets the ambitious target of reducing 
total U.S. GHG emissions by 83 percent below 2005 
levels by the year 2050 {with intermediate benchmarks 
at 2020 and 2030). Thus, the cap and the allowances 
sold pursuant to it will be lowered from a peak of 5.4 
billion tons in 2016 to just a little over 1 billion tons in 
2050. Before considering how the allowances are being 
allocated, it is worth concentrating for a moment on 
the overall emissions target for 2050. In 2005, the base- 
line year, the United States emitted a little more that 
6 billion tons of CO 2 and another billion tons of other 
GHGs such as methane and nitrous oxide. But C02, as 
the byproduct of fossil fuel consumption and the most 
abundant GHG, is the principal focus of policy. An 
83 percent reduction in CO 2 emissions in 2050 would 
be slightly over I billion teas. 

The first threshold question is; when were U.S. CO 2 
emissions from fossil fuel use last at 1 billion tons, the 
year 2050 target? From DOE historical statistics on 
energy consumption, it i.s possible to estimate that the 
United States last emitted 1 billions tons in the year 
1910, when the nation’s population was only 92 million 
people, per-capita income (in 2007 dollars) was only 
$5,964, and total GDP (also in 2007 dollars) was abcnit 
$551 billion — about one-twentieth the size of the U.S. 
economy today (see table I ). 


Table 1 

U.S. CO2 Emissions; 1910 and 2005 Levels 



1910 

2005 

U.S. CO 2 emissions from fossil 

fuels (million metric tons) 

1.002.3 

6,032.3 

U.S. GDP (billion 2008 S) 

S572 

$14,264 

Per-capita income (2008 $) 

$6,196 

$46,913 

Population 

92.228,000 

303,000.000 

Fossil fuel energy (quadrillion 

British thermal units) 

14.261 

87.760 

Per-capita CO 2 emissions 

(tons) 

10.9 

203 


SouRCt: Energy Information Administration and authors' calculations. 


By the year 2050, however, the United States is 
expected to have a population of 420 million, according 
to Census Bureau projections — more than four times 
the population of 1910. In order to reach the 83 per- 
cent reduction target, per-capita CO 2 emissions will 
have to be no more than 2.4 tons per person— only 
one-quarter the level of per-capita emissions in 1910. 

This suggests a second threshold question: when did 
the United States last experience per-capita CO 2 emis- 
sior\s of only 2.4 tons? From the limited historical data 
available, it appears that this was about 1875. in 1875, 
the nation’s GDP (in 2008 dollars) was $147 billion, 
per-capita income (in 2008 dollars) was $3,300, and the 
population was only 45 million. (It is possible that per- 
capita CO 2 emissions were never this low even before 
the advent of widespread fossil fuel use, as wood burn- 
ing by Americans in the nineteenth century may have 
produced more than 2.4 tons of CO 2 per capita. Much 
depends on the emissions coefficient for wood burning 
and how, since wood is biomass rather than a fossil fuel, 
regrowth of forestland is credited in carbon accounting. 
In 1875, twice as much energy was generated from 
burning wood than fossil fuels.) 

To understand how extreme an 83 percent reduction 
in CXD 2 emissions for the United States in the year 2050 
is, consider the following: Are there any modem indus- 
trialized nations whose CO 2 emissions come close to 
the putative target for 2050? The advanced industrial- 
ized nations with the lowest current per-capita CO 2 
emissions are France and Switzerland. France famously 
generates about 

80 percent of its electricity with nuclear power, which 
is carbon-free, while Switzerland generates most of its 
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electricity with nuclear and hydropower, 
which is also carbon-free. Both nations 


Table 2 

2005 Per-Capita Emissions 


are also compact compared to the United 
States, with low energy needs for trans- 


Per-capita CO 2 

Per-capita 

CO 2 emissions 

portation. Yet France’s per-capita CO 7 


emissions i 

income (2006 $) 

intensity 

emissions are 6.59 cons, and Switzerland’s 

Argentina 

3,4 

4,470 

0.47 

are 6.13 tons — both more than twice the 

Belize 

2.9 

3,570 

0.87 

per-capita level the United States must 

Brazil 

1.6 

3,550 

0.54 

achieve to reach the 80 percent reduction 

Botswana 

2.3 

5,590 

0,60 

target. Table 2 shows nations that cur- 

France 

6.6 

34,600 

0.29 

rently have per-capita emissions close to 

Grenada 

2.1 

3,860 

0.56 

the 2050 target level (again, the U.S. 

Jordan 

3.3 

2,460 

1.65 

level in 1875). 

Mauritius 

2.6 

5,250 

0.75 

This is not the profile of a “carbon- 

Syria 

2.7 

1,380 

1.99 

constrained” world, as a popular 

United Slates, 1875 

2.4 

3,178 

n/a 

euphemism has it; this is the profile of a 

United Slates, 2005 

19.4 

43,560 

0.54 


carbon-starved world. This kind of reduc- Scwrce: Energy Information Administration, 
tion is not going to be achieved, and it is 
not going to be seriously attempted. Wax- 

man-Markey tacitly admits this through its inclusion of billions of dollars by building two chemical plants that 
“offsets” — that is, reductions in GHG emissions through would produce a highly powerful GHG and then build- 

means other than reduction in fossil fuel energy use — ing two cleanup plants to “offset” emissions, 

along with the hope that carbon sequestration can be Waxman-Markey's mandate for a renewable energy 

implemented cost-effectively on a large scale, thus standard (RES) for electric utilities has similar loop- 

allowing coal-fired electricity to be expanded in the h-<les. The original draft of Waxman-Markey included 

coming decades. an RES mandate that electric utilities generate 20 percent 

of their power from renewable sources (tightly defined 
Loopholes to exclude hydropower and nuclear power) by the year 

2020, up from about 4 percent today. But as the allow- 

“Offsers" refer principally to increased carbon storage in able renewable technologies (chiefly solar, wind, and 
biomass — essentially, this means planting more trees — biomass) are much more expensive than conventional 

both here in the United States and in developing nations. fossil fuel sources, the revised Waxman-Markey bill allows 
International offsets will involve U.S. companies paying the 20 percent standard to be achieved through “conscr- 
dcveloping nations to reduce deforestation or to increase vation and efficiency" measures rather than noncarbon 
reforestation efforts. Waxman-Markey will allow up to energy. The National Renewable Energy Laboratory and 

2 billion tons a year of such offsets. Despite the bill’s several environmental groups, including the Union of 

attempts to ensure that overseas offset projects will be Concerned Scientists and the Breakthrough Institute, 

authentic (the State Department and USAID will moni- have produced analyses of the RES that conclude the 

tor and certify overseas offset projects, and the EPA will standard will generate very little new renewable power 
establish an Offsets Integrity Advisory Board to avoid the than will otherwise occur under the DOE’s current 

kind of fraud and manipulation that was the undoing of a “business-as-usual" forecast. The EPA’s latest analysis of 

similar United Nations program under the Kyoto Proto- the revised bill, released on June 23, found that Wax- 

col), it is likely that American corrsumers will end up man-Markey would result in less new renewable power 

paying for efforts developing nations are going to under- than under a business-as-usual scenario.iv (The EPA 

take anyway. China, for example, has an extensive refor- analysis has to be read carefrilly to recognize this find- 
estation program underway that it may well choose to ing; on the surface, it appears that the amount of 

"sell” to the United States for offset credits. This would renewables will go up sharply under Waxman-Markey, 

follow China’s previous gaming of Europe’s cap-and-trade Ixjt it reaches this conclusion by assuming significantly 
program, when China bilked the European Union of lower electricity demand over the coming decades, such 
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that the present modest growth rate of renewable will 
account for a larger share of a smaller pie.) All in all, it 
appears that the actual GHG reductions would be very 
modest — less than 5 percent of the total reduction 
sought under Waxman-Markey.^ 

Even if Waxman-Markey works according to des^, 
it appears the net reduction in GHG emissions by 2050 
would only be about 50 percent — still an ambitious tan 
get, but considerably less than the 83 percent reducticm 
advertised in the bill’s summary. In other worck, instetKl 
of reducing fossil fuel CO 2 emissions from 6 billion tons 
CO 1 billion cons — the stated target — the use of oflfeets. 
and other gimmicks means chat CO 2 emissions will 
only be reduced to about 3 billion tons. The “83 per- 
cent reduction by 2050” represents felse advertising. 

Between the offsets, allowance giveaways, generous 
assumptions about the cost and development of carbon 
sequestration for coal-fired electricity, and optimistic 
hopes for falling costs for other prtKpective energy sources, 
estimates of the cost of Waxman-Markey over the long 
run differ by more chan an order of magnitude. Advo- 
cates of Waxman-Markey point to estimates from the 
EPA and the Congressional Budget Office (CBO) 
showing average cost to households of less than $100 
per year (in 2008 dollars) by 2020, down from a previous 
estimate of about $175 a year — roughly equal to buying 
one extra postage stamp a day. On the ocher end of the 
scale, the Heritage Foundation estimates the cost will be 
more than $1,800 per household (again in constant 2008 
dollars) by 2020 and will rise sharply in the years after 
2020 when the cap begins to be lowered and the 
allvjwances begin to be auctioned rather than given away. 

Taxpayer Burden of Reduction 

It Is not necessary to enter into intense and technical 
debate over economic methodology to get to the heart 
of what is problematic about Waxman-Markey. The 
EPA’s latest analysis of the bill offers a range of esti- 
mates similar to the CBO’s. The EPA offers multiple 
scenarios of how Waxman-Markey might play out 
because the agency acknowledges chat “uncertainties 
could significantly affect results”; depending on which 
scenario one selects, the cost in 2020 will be between 
$84 and $ 1 05 per household per year, but rising to as 
much as $1,000 a household by 2050. Here is a puzzle: 
when the EPA scored the Liebennan- Warner cap-and- 
trade bill — which also sought an 80 percent reduction 
in GHG emissions by 2050 — last year, the agency 


reported much higher estimates for what on the surface 
looks identical to Waxman-Markey.^ 

Fot Lieberman- Warner, the estimated household cost 
in 2020 was as much as $386 per household per year, 
rising to as much as $2,268 in 2050 (again in constant 
2008 dollars). The difference is simple: in the analysis of 
Lieberman- Warner, the EPA “assumed the full cost of 
allowances are passed on to consumers,” while its analy- 
sis of Waxman-Markey concludes that the cap-and-trade 
“policy has a relatively modest impact on U.S. consumers 
assMmmg the bulk of revenues from the program are returned 
to households . ... A policy chat failed to return revenues 
from the program to consumers wcHiid lead to substan- 
tially larger losses in consumption.”^ 

it makes a large difference if you ask Americans to 
pay for a policy. Instead, Waxman-Markey will set up 
a marketplace for trading a new commodit>' — carbon 
credits — on Wall Street while attempting to ensure that 
the proceeds and profits are fully redistributed, like an 
income tax with a 100 percent refund. The EPAs 
newest analysis also omits the impacts that higher 
energy rates engendered by Waxman-Markey will have 
on the economy in terms of reduced economic growth 
and likely job los.ses. Of course, the proceeds of freely 
allocated allowances will not be redistributed evenly, 
and many will nor even flow to consumers, as the EPA 
analysis makes clear in findings that the advocates of 
Waxman-Markey have chosen not to advertise: 

• A cap-and-trade pcilicy increases the price of energy- 
intensive goods and services, such as transportation, 
food, and medical care. The majority of this price 
increase is ultimately passed on to consumers. 

• Before accounting for the way in which allowances 
are allocated or revenues are redistributed, lower- 
income household.s are disproportionally affected 
by a GHG cap-and-trade policy because they 
spend a higher fraction of their incomes on energy- 
intensive goods. 

• Freely distributed allowances to firms tend to be 
very regressive. Higher-income households may 
actually gain at the expense of lower- income 
households under this policy. This Is because the 
asset value of the allowances flows to households 
in the form of increased stock values or capital 
gains, which are concentrated in higher-income 
households.® 
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Conclusion 

Perhaps the most astonishing aspect of the Waxman- 
Markey bill is that so many environmentalists suppjort it. 
Had President George W. Bush and the GOP Congress 
proposed four or five years ago the free allocation of 
emission permits in the same fashion as Waxman-Markeyr 
environmentalists would have lined up to denounce and 
oppose the bill. Not only is Waxman-Markey a titanic 
giveaway to the very people that environmentalists have 
blamed for destroying the planet, it will prevent the EPA 
from regulating GHGs under the Clean Air Act and 
from undoing the environmental nightmare of com 
ethanol. To their credit, a few environmental organiza- 
tions, as well as people such as NASA’s James Hansen, 
have denounced Waxman-Markey,^ but the major envi- 
ronmental groups seem willing to go along with the bill 
no matter how absuni and ineffective it becomes. Some 
believe that the Senate will "fix it,” though it is more 
likely that if the bill gets through the Senate, it will end 
up allocating perhaps 150 percent of the emission per- 
mits instead of the 85 percent, as it stands now.*® 

In their determination to reduce GHG emissions in 
the near term rather than the long term, climate cam- 
paigner could have achieved a vastly better result with 
less cost and little bureaucracy through a simple, revenue- 
neutral $15-per-ton carbon tax. But perhaps the crea- 
tion of a vast energy bureaucracy is really the main 
point of the exercise. After all, a $15 carbon tax will 
only generate, acconiing to several models, about a 
1 0 percent decrease in CO 2 emissions by 2020, which is 
more than Waxman-Markey will deliver. But it will still 
be far short of the goal the climate campaigners seek of 
an 83 percent reduction by 2050, implying that future. 
carKm taxes would have to be much higher. Bur this 
ai.so points to the inevitability of turning our policy 
attention to measures other than carbon suppression, 
.such as geoengineering or “air capture” — that is, techni- 
cal method.s of removing carbon content from the air.* * 

Abigail Haddad contributed research for this Outlook. 
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Climate Change: The Resilience Option 

By Kenneth P. Green 

“Tlie willow which bends to the tempest, often escapes better than the oak which 
resists it; and so in great calamities, it stxnetiines ht^pens that light and frivoloiLs spirits 
recover their elasticity Jtnd presence of mind sooner than those of a loftier character." 

— Albert Schweitter 

The Earth's ctimau’. is prcjtie ly skirp c/umges over fairly short periods of time. Platts thoifoacs simply on 
.■.-topping cliinntc clinngc are uinikely lo succeed; fluctuaticots in the Earth’s climaic predate humanity. Rather 
chan ny to make the clininte .static, pr>(icA-m<tkeTs shndd focus on nnplemcnting resilicttcc strategics to enable 
adtiptaffon to a dynamic, chariging climate. Resilience strtuegtes can be successful if tee e/itninote current risk 
subsidies and pm-aiire infrastxuctut c. 


R ecent: cliirnn'c research tells ns that oitr cli- 
mate is riot the placid, slow-changiitg system 
people as.svime it to be. instead, it is prone to 
sharp changes o\'er fairly sltort peritxis of time. 
Whether those changes arc mitnni! or cansed by 
hiimari actions, we n(.nv kni,iw that we live in a 
world ol’ greater climatic risks. Previous genero- 
t:i(.)ns did riot chink, abtsut, plan for, or facror in 
thtise risks when they sired their cities and decidevl 
Irow to build and inanage them. While planning 
was done for weather in what was considered a 
laigely predictable system, little thought was giveit 
lo making cities resilient to climate variability. .As 
efforts to reduce greenhouse gas (GHtl) cmissiims 
fail, we need to consider ultcrnatn'e plans and 
actiojrs to reduce the risks we face. 

The Unii:ed Nations Intergovemmcntal Panel 
051 Cellmate Chiinge (Il’CX) has iriways discussed 
the idea of adapwrion to climate change as a 
second' or third-best response — sc'meihing to be 
dime only after every possible effort has been mark 
to reduce GHG cmis.sicsvs. Ikrrh gin-ernmenml and 
environtnenta! gtOL!i->s irave generally K;en histile 

Kenneth P. Green (kcrcen#aei.org) is a resident 
schoi;.irav AEi. 


to adaptation-based responses to climate change, 
as they view such approaches as surreniler — an 
acceptance of the idea that GHG fmi.ssion,s 
will continue, that the climate wall change, -and 
that people will come to lx;lieve they cijn adapt. 
They fear that a ftxrus on adapting to climate 
change would detract from a fix-.us on mitigat- 
ing emissions. 

There will l-*c arguments about mitigating 
GHG emissions for matty years (anti perhap.s 
decades) to come, but oui: new understanding 
of how variable our climate can be suggest.s we 
should broaden our climate policy ftx'us by 


Key points in this Outlook: 

• Climate change* is almost im|x>.s.sible to stop, 

• While working on thar pn^bleni, we need 
to shift policymaking to resilience building 
and atlaptation. 

• This can be succesjftil if w'e ehminate current 

subsidies and privatize infrastrucmre. 


! 1 50 Scicnteenih Street, N.W, Washingtiat, D.C 20036 
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Strengthening our ettorts to facilitate adaptation. We 
should focus on building resilience as an apprtxich to 
protecting ourselves from the risks of climate change as - 

Figure 1 

Earth’s Long-Term Climate History 



superior to a static approach that singles out only one 
pCKsible climate influencer (the GHGs) and largely 
ignore natural climate variability. 

This Outlook discusses our %^ariable climate and out- 
lines an ^nda for building climate resilience that can be 
implemented immediately and that could offer significant 
IHOtection for future generations from climate variability. 

Our Variable Climate 

Whether viewed in long- or shoit-tenn periods, the 
Earth’s climate history' is one of variability, a^.)t stasis. 
CXir planet has moved into and out of ice ages and 
warm periods for as long as we have evidence of historic 
climate. Figure 1 shows the longest-term picture of cli- 
mate variability scientists have developed, \^h^t.h uses 
measured and proxy data. Proxy data consist ot estimated 
temperatures (or other climate variables such as atmos- 
pheric moisture) developed by studying what are, in 
essence, climate fossils: tree rings, ice aires, fossil diatoms, 
boreholes, fossilized plant leaves, and so on. While proxy 
data should be considered less reliable than empirical 
data (meaning that the farther back we look, the more 
hazy the picture becomes), the scientific paleotempera- 
ture reconstructions clearly show the huge variability of 
the Earth’s climate.^ 

The causes of global climate are a combina- 
tion of astronomical, geological, oceanographic, geo- 
graphical, and biological “forcings.” Forcings are things 
that can change the Earth’s balance of incoming and out- 
going radiation, making the climate warmer or cooler. 

On the astronomic side of the equation are changes in 
solar output and cosmic wind, as well as die angle and 
inclination of the Earth with respect to the son. On the 
geological side are variations in volcanic activity or 
oceanic GHG flux and the response of atmospheric water 
vapor to climate change. On the biological side, of the 
equation are changes in GHG emissions caused by ani- 
mals (tennites, ruminants, humans) and the production 
jurid sequestration of atmospheric carbon by plants and 
other photosynthetic organisms (such as phytoplankton). 
On the geographical side, changes in reflectivity* of tht* 
land throu^i changes in land use and the emission of dif- 
ferent amounts of reflective and absoipitive particulate 
pollution can also affect the local climate. 

For more recent time periods, scientists have data of 
slightly better reliability (though there are still prob- 
lems with data quality). The land temperature reconi 
shows that the climate has indeed been changing in 
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Figure 2 

Global Average Near-Surface Temperatures, 1850-June 2009 



10^ 1^0 1900 1920 1940 I^D 1980 2o6b' 


SojRCB UK Met “Aimial Global and Hemis(>heric Surface Temperatures," HadCruU data 

set, wwft’.metdfice,goVaiWd4nKitechange/sc{eiKe/nKn:ritOTi\g/remperatua's.Ktmi. 

Note- The solid bars show the glcial annual average near'surface temperanire anomalies fiom 1850 
ro June 2009. The erretf baR show the 95 percmt uncertaintv' nxr^ on the annual averageii. The 
thick line shows the annual ^-alues after smoodtity; with a twenty-one-point binomial filter. 


the last century. As figure 2 
shows, according to the surface 
temperature record, there have 
been, five stages of change since 
1850, when measurements began. 

From 1910 to 1940, the Earth 
experienced a period of wanning; 
from 1940 through 1970, a pro- 
nounced cooling; froin 1970 to 
2000 a pronounced warming; 
from 2000 to the present, the rate 
of wanning has flattened out and 
begun to decline. 

The last published report of the 
United Nations IPCC says that 
“[m]ost of the observed increase in 
global average temperatures since 
the mid-twentieth century is vtxy 
likely due to the obsen^ed increase 
in anthropogenic gieenhouse gas 
concentrations.”^ Others dispute 
this assertion, arguing that climate 
models are attributing too much 
influence to GHGs in the atmasphere.^ 

This Outlook does not focus on the question of cli- 
mate change causality (there are plenty of studies that 
do), but it is folr to say chat scientific undersrandlng of 
which factors contribute to changes in the Earth’s cli- 
mate is still in a veiy early stage. Even the experts at 
the IPOC acknowledge this to be the case- Figure 3, 
from the Fourth Assessment Report of the IPCC, shows 
how limited scientific understanding of climate forcing 
really is. Scientific understanding of potential anthropo- 
genic forcings is often, medium-low to low. The same 
applies to scientific unden;tandmg of the nonbiological 
factors in climate change: articles disputing the role of 
solar output, cosmic ray flux, ecological GHG contribu- 
tiom, and responses are published on an ongoing basis. 
From a policy perspective, the important policy ques- 
tion is less about the cause of climate variability than 
about the best response to climate variability, whether 
manmade or natural. 

What Is Better, Climate Resilience 
or Climate Stasis? 

In general, the mainstream response to the is.sue of cli- 
mate change has been reactive, pessimistic, authontatian, 
and resistant to change. Those alarmed about a changmg 


climate would stand athwart the stream of climate, history 
and cry “stop, enough!” Ratlier than working to cease 
human influence on climate, they want to find a way to 
make the climate stand still. This focus on creating cli- 
mate stasis has led to policy proposals that would l\ave 
been laughed at or dismissed as wacky conspiracy theories 
in the 1980s. But mainstream anti-climate change activ- 
ists are proposing nodiing less dran the establishment of 
global weather control through energy rationing, regula- 
tions, and taxes, all managed by a global bureaucracy 
with a goal of leading humanity into a future that will 
become smaller, more costly, and less dynamic over time. 
Environmental groups, along with organizations, like die 
United Nations IPCC, are calling for nothing kvSS than 
imposing climate stasis on a cliaotic s^tem. 

Consider the climate bill now before Congress: 
the Waxman-Markey American Climate and Energy 
Security Act. Waxman-Markey sets the ambitious target 
of reducing total U.S. GHG emissions by 83 percent 
below 2005 levels by the year 2050 (with intermediate 
benchmarks at 2020 and 2030). Thu‘', the cap and die 
allowances sold pursuant to it will be lowered from a 
peak of 5.4 billion tons in 2016 to just a little over I bil- 
lion tons in 2050. As my colleague Steven F. Hayward 
and I have pointed out elsewhere, these targets are 
absuni.^ From Department of Energy historical statistics 
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on energy consumption, it is possible to estimate that 
the United States last emitted 1 billion tons in the year 
1910, when the nation’s population was only 92 million 
people, pet-capita income (in 2008 dollars) was only 
$6,196, and total GDP (also in 2008 dollars) was about 
$572 billion — about one-twenty-fifth the si^ of the U.S. 
economy today. By the year 2050, however, the United 
States is expected to have a population of 420 million, 
according to Census Bureau projections — more than 
four times the population of 1910. In order to reach the 


83 percent reduction target, per-capita carbon dioxide 
(COi) emissions will have to be no more than 2.4 tons 
per person — only one-quarter the level of per-capita 
emi^ions in 1910. 

When did the United States last experience per- 
capita OO 2 emissions of oialy 2.4 tons? From the limited 
historical data available, it appears that this was about 
1875. In 1875, the nation’s GDP (in 2008 dollan;) was 
$147 billion, per-aipita income (in 2(X)8 dollar) wtis 
$ 3,3{X), and the population w-as only 45 million.'^ 
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My colleague Kevin A. Hassett, Ha>vvard, and I have 
also writren elsewhere about the problems with cap- 
and'trade and suggested that a revenue-neutral carbon 
tax would be preferable,' but that, too, represents an 
effort to impose stasis on a dynamic system simply using 
more efficient means. A carbon tax is, to be sure, vastly 
superior to a cap-and-crade system, hut there are doubts 
that it is politically possible to enact one in a way that 
is actually revenue-neutral and is not abused hy politi- 
cians who will look to tax those they dislike and rebate 
the taxes to groups they favor, namely, those that are 
most Inclined to vote for their party. 

A more forward-looking, optimistic, and free-market 
approach to the risks of climate variability accepts chat 
the climate has been, is, and will he variable; focuses 
on the risks of variability: and looks for ways to build 
resilience in the face of that change., regardless of cause. 


Figure 4 
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Aaron Wildavsky's Resilience Paradigm 

Aaron Wildavsky, one of the great policy analysts of the 
late twentieth century, wrote extensively aKiut the ben- 
efits of resilient social institutions. Wildavsky observed 
that po.ssible risk-reduction interventions lie along a spec- 
tnim from resilient to interceptive. Resilient approaches 
maximize our ability to cope with risk by maintaining a 
dynamic, market-based, knowledge-building strateg^^ 
Interceptive interventions emphasize specific risk- 
reduction efforts that require certain specific actions 
and prohibit or restrict others.^ But how do wc decide, 
for a given risk such as climate change, whether an 
interceptive approach is more likely to provide greater 
safety than a resilient approach? 

Wildavsky demonstrated that uncenainties about the 
likelihood or extent of any given risk and about the effec- 
tiveness of any inter\'ention constrain risk-reduction 
decisions.^ Figure 4 shows how uncertainties about the 
nature and scope of a risk and uncertainties about inter- 
vention measures and their effects constrain strategy' 
selection, favoring certain approaches over others. 

Employing both theoiv and empirical observation, 
Wildavsky observed that a strategy of interception is 
likely to be successful only in situations of truly excel- 
lent information. So, for example, for a power plant 
owner who knows that a particular part is going to 
hum out evei 7 150 days, an interception strategy of 
replacing the part every' 149 days to prevent the risk is 
likely cost-effective. Rut where less information exists, 
more resilient strategics are likely to succeed because 


interception will be either infeasible or expensive in 
such situations. If a power plant had eight thousand 
critical pieces of equipment that would create a fire 
upon failure, but the plant owner did not know the 
failure rates of each piece, trying to intercept the risk 
by replacing pieces before they failed would be enor- 
mously costly. Further, tiying to have backup systems 
on all eight thousand pieces would be technologically 
difficult and probably not financially feasible. Instead, a 
strategy of resilience, such as implementing a sophisti- 
cated fire-response system, is more likely to be a feasi- 
ble and efficient way of dealing with this risk. 

In the case of climate change, our knowledge of the 
nature and scope of risks and ffiture conditions is low, 
and our knowledge about how to intervene to head off 
specific risks is small. This suggests that contrary to cur- 
rent policy approaches chat focus on mitigating GHG 
emissions largely to the exclusion of everything else, 
resilience should he considered the default climate strat- 
egy'. As Wildavsky obser\red: 

• Resilient systems build knowledge through 
research and build safety through efficient use of 
resources, enhancing the ability to respond to and 
reduce risks over time. 

• Resilient approaches optimize use of local knowl- 
edge of specific and particular circumstances. Since 
resources are retained hy individuals and films in 
the social and economic system, people will 
instinctively reduce risks as they perceive them. 
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• Resilient approaches create spillover knowledge 
by building knowledge at local le\'els tliat can 
then be brought into play in other areas. Research 
is a natural part of resilient systems.*^ 

Wildavsky illustrates these characteristics, drawii^ 
from the work of systems ecologists Kenneth E. F. Watt 
and Paul Craig. In one example, Wildavsky explains 
why a market-based system is more stable and, there- 
fore, safer; the complexity and intricate nature of 
negative and positive feedback as conveyed through a 
market is a poweriul stabilizing force whether that mar- 
ket is financial or involves the way energy is distribute! 
through an ecosystem. Natural systems exhibit this 
complexity and rich feedback milieu, bur so do eco- 
nomic systems; 

Systems of great complexity, with stability main- 
tained by a lot of fast acting negative feedback 
loops are complex economies, with prices 
responding freely to trends in supply and demand. 

In such circumstances, we see very rapid intro- 
duction of new products, or replacement of old by 
new products. ^ ’ 

In yet another example, Wildavsky points out that 
ecological studies present cautionary findings wuth 
regard to poor specific risk-reduction investments: 

We are specifically amcemed with stability of the 
entire system in contradistinction to stability of 
each component of the system. That is, we under- 
stand that in biological, economic, or any other 
kind of systems, the former can be maintained at 
the expense of the latter. Putting this differently, if 
the goal adopted is to preserve stability of particu- 
lar system components, the ultimate consequence 
can he decreased stability in the entire system. ^ 2 

To a large exteirt, the resilience option is the com- 
plete opposite of the climate-stasis approach; it focuses 
on decentralization, deregulation, and freeing markets 
to maximize resilience. 

Managing Risks with Resilience-Building 
Policies 

A vast range of risks has been discussed in the context 
of climate change, from flood to drought, threatened 


food supplies, more deadly insect-home diseases, higher 
heat-related deaths, rising sea levels, and .so forth. The 
risks discussed in this Outlook arc not fiiture probabil- 
iti« based on empirical evidence and extrapolation. 
Rather, they derive from computer models of potential 
future change and are, therefore, not to be taken as 
known threats but rather as hvy^othesized threats made 
using relatively primitive modeling technology subject 
to the garbage-in, garbage-out problem typical of the 
breed. The risks are discussed here with that limitation 
in mind, as potential risks, without any measure of 
probability attached. Several approaches economists 
and policy analysts have identified could help increase 
social resilience to such risks. 

Contrary to current policy approaches that 
focus on mitigating GHG emissions largely 
to the exclusion of everything else, 
resilience should be considered the 
default climate strategy. 


Eliminate Risk Subsidies. Predicted damages associated 
with sea levels and stonns are high because of the popu- 
larity of such locales for high-density business and 
upscale residential development. As a result, damages 
from extreme coastal weather events have been hugely 
expensive. The damages from Hurricane Katriiva, for 
example, reached over $150 billiond^ The question, 
however, is why was there vSO much value that was so 
badly protected against completely predictable events? 
Levees and sea walls were underdesigned. Many houses 
and businesses were not insured against flood damage. 
As Charles Perrow observes in Oiir Next Catastrophe, 
“Even in areas known to be hazardous, only about 20 per- 
cent of homeowmers purchase flood insurance, and less 
than 50 percent of businesses purchase flood and earth- 
quake insurance in risky areas.”**^ 

The answ'er to that question lies, at least in part, in 
the presumed role of state and federal governments as 
the insurer of last resort. People know that in the event 
of a disaster, even if uninsured, the Federal Emergency 
Management Agency will give grants to let people 
recover from natural disasters such as hurricanes, floods, 
and storm surges. Without such assurances, we can 
assume that many people would be unwilling to face the 
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risk of living in coastal areas that could be flooded by 
rising sea levels and would relocate to higher ^ound. 
Capital needed for businesses would also avoid areas of 
high risk due to sea-level rise, preventing hirther siting 
of high-value structures in vulnerable areas. 

As researchers at the Wharton Risk Center oteerv'et 

Mighly subsidized premiums or premiums artificially 
compressed by regulations, without clear communi- 
cation on the actual risk facing individuals and 
businesses, encourage development of hazard-prone 
areas in w-ays that are costly to both the individuals 
who locate there (when the disaster strikes) as well 
as others who are likely to incur some of the costs 
of bailing out victims following the next disaster 
(either at a state level through ex post [facto] 
residual market assessments or through federal 
taxes in the case of federal relief or mx breaks). 

Similarly, the CATO Institute points out: 

Government-provided programs for crop insurance 
an.d flood insurance, as well as other interventions 
in private disaster insurance markets, often are jus- 
tified as necessary to overcome the failure of private 
markets to offer adequate and affordable disaster 
insurance. Defenders of government insurance pro- 
grams claim that tltey reduce dependence on “free” 
disaster assistance and promote efficient rissk man- 
agement by property owners and fanners. 

But goveminenc ix:>licies are the cause of, not the 
cure for, the limited supply and naiTow scope of 
private-sector disaster insurance. Demand for private 
coverage is low in part because of the availability of 
disaster assistance, which substitutes for both public 
and private insurance. Moreover, a government that 
cannot say no to generous disaster assistance is 
uitlikeiy to implement an insurance program with 
strong incentives for risk management. 

Tlie subsidized rates and limited underwTiting 
and risk classification of federal government insur- 
ance programs aggravate advense selection, discour- 
age efficient risk management, and crowd out 
market-based alternatives. 

Federal tax policy reduces supply by substantially 
increasing insurers’ costs of holding capital to cover 
veiy- large bur infrequent losses. State governments 
also intrude on insurance markets by capping rates, 
mandating supply of particular t^pes of insurance, 


and creating state pools to provide catastixiphe insur- 
ance €«• reinsurance coverage at subsidized rates. By 
rKlucing both the supply and demand sides of pri- 
vate insurance protection, government inten'ention 
IkkJs to greater reliance on politically controlled dis- 
assKtance and higher costs for taxpayers. 

Perrow makes the case that this is no better at the 
state level: 

State-mandated pools liave been established to 
serv-e as a market of last resort for those unable to 
get insurance, but the premiunvs are low and thus 
these have the perverse effect of subsidizing those 
who choose to live in risky areas and imposing 
excess costs oi\ people living elsew'here. In addi- 
tion, the private insurers are liable for the net losses 
of these pools, on a market-.share basis. The more 
insurance they sell, the larger their liability for the 
uninsured. Naturally, they are inclined to scop writ- 
ing policies where there may be catastrophic losses 
(hurricanes in Florida and earthquakes in Califor- 
nia). TTie Florida and California coastlines are very 
desirable pbces to live and their populations have 
grown rapidly, but these handsome lifestyles are 
subsidized by residents living in the less desirable 
inland areas in the state, and, to some limited 
extent, by everyone in the nation.'^ 

If risk subsidies cannot be abolished entirely, at the 
very least, insurance companies should charge risk- 
based premiums. As Wharton researchers explain: 

Insurance premiums (whether public or private 
coverage) should, to the extent po^ible, reflect the 
underlying risk associated with the events against 
which coverage is bought in order to provide a 
clear signal to individuals and businesses of the 
dangers they face when locating in hazard-prone 
areas and [to] encourage them to engage in cost- 
effective mitigation measures to reduce their vul- 
nerability to disasters.^S 

Privatize Infrastructure. Climate change could also 
pose a challenge for coastal or low-lying roadways, 
water-treatment facilities facing increased rainfall inten- 
sity, energy^ utilities facing increased summertime elec- 
tricity demand, and so on. Governments are quite good 
at building infrastructure. After all, what politician does 
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not enjoy a ribbon cutting ceremony for some new 
element of name-bearing infrastructure? But govern- 
ments are dismal at maintaining infrastructure, as they 
generally fail to establish a revenue stream to maintain 
a system that provides feedback about whether a par- 
ticular road should be raised or a water-treatment facil- 
ity expanded or a pow'er capability increased, A solution 
to these problems, as well as a potential source of rev- 
enue for cash-strapped state and municipal governments, 
is tire privatiiation of infrastructure. While a few poorly 
executed privatization effoits have tarnished the name, 
the baby should not be thrown out with the bath water; 
privatization offers a host of benefits. A great deal of 
research on privatization in developing and developed 
countries demonstrates that, on the whole, privatization 
shows considerably more benefit than risk. 

It has long been known that certain 
types of risk are not suited to attempted 
prevention but instead must be met 
with the resilience needed to live 
with the risk. Climate change is 
one such risk that is virtually 
impossible to prevent. 


In. "An Avssessment of Privatization,” Sunita Kikeri 
and John Nellis conclude that "[ijn infrastrucrure sec- 
tors, privatization improves welfare, a broader and cru- 
cial objective when it is accompanied by proper policy 
and regulator^' frameworks." Further, they obser\’e that 
"ownership change in productive firms, as well as pri- 
vate investment in less than full ownership capacity', 
usually improves the financial situation of the firm and 
the fiscal position of selling government, increases 
returns to shareholders, and in the right policy circum- 
stances, generates significant welfare benefits as well.”^^ 
Private owTiers of infrastructure have a lot of invest- 
ment tied up in getting a long-mn stream of revenue 
from the infrastructure. Ensuring that future changes in 
climate do not dismpt that long-run cash flow is critical 
to their cuirenc financial performance. 

Roadu;a 3 's. If roads are privately owned and tolled, road 
operators have a revenue stream to tap in order to raise, 


resurface, or recontour roadways to adapt to climate 
changes. If costs of such adaptation are high, tolls will 
rise, and at some point, an economic decision will 
occur about whether a road should be maintained or 
whether «.)me alternate route should be developed. In 
some cases, people may indeed find their transporta- 
tion options so limited that they must move away to 
a place with a less fragile climate. One can imagine 
something like this for some coastal roadways where 
there are no easy alternate routes, but it would prob- 
ably be a fairly rare outcome. Still, if such situations 
did develop, this is a desirable outcome, as it is both 
economically efficient and reduces the likely cost of 
climate-related damages rt) structures. 

Electricity St4>pfy- As long as governments distort the 
prices consumers pay for energy’ with subsidies, fuel man- 
dates, renewable power mandates, and the like, electric- 
ity’ markets cannot effectively adapt to changing climatic 
conditiorts. If electricity markets were fully deregulated, 
and if full costs were passed onto consumers, price sig- 
nals would be created for the electricity provider in 
terms of expanding or decreasing capacity and for the 
consumer in terms of the real cost of living in an envi- 
ronment subject to energy'-coiisumir^ heat waves (or 
cold snaps). Privatization would create incentives for 
electricity conservation and for the acquisition of 
energy-efficient applijinces and devices without any need 
for specific governmental efficiency standards. Further, 
electric companies would be driven to connect with one 
another to ensure reliability to their customers rather 
than doing the minimum possible to satisfy regulators. 

Water Supply. Full pricing of water and full privatization 
of the water supply, drinkiiig water plants, and waste- 
water treatment plants would ameliorate many climatic 
risks incrementally over time, including flooding, sea- 
water intrusion, and coastal and river pollution from 
storm runoff. Charging the full price for water, from 
supply to disposal, would create a price signal for ct)!!- 
sumers regarding the real risks they face living in hydro- 
lexically sensitive areas and create incentives for 
conscivation while producing a revenue stream to allow 
for expanded capability or the securing of alternative 
supplies. At some point, again, high prices could simply 
lead people to move away from areas that are hydrologi- 
cally costly, such as cities dependent on a single winter 
snow pack that shrinks or a single major river that suf- 
fers reduced flow. 
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Flooding. What is not achieved by removing insurance 
subsidies in flood-prone areas can be managed through 
the creation of privately administered hydrologic util- 
ities, which would be financed by flood-protection fees 
charged to residents of flood-prone areas. Again, such a 
system creates a price signal that can show when it is 
and when it is nor efficient to raise the height of a 
levee, for example, or to expand penneable surfacing 
requirements in development. The cost of paying for 
such activities would send the consumer a signal about 
the true cost of living in flood-prone areas and would 
ultimately lead those who could not afford to fully 
finance their level of risk to relocate to safer areas. 

Trust in Resilience, but He Up Your Camel 

In the event that climate change does tend toward 
higher estimates put foru^ard by the United Nations and 
other groups, it is reasonable to consider insurance 
options that might help deal with such climate changes. 
Such options might include government investment in 
geoengineeting research, investment in research and 
development to advance technologies allowir^ the 
removal of GHGs from the atmosphere, and pos.sibly 
the creation of a climate adaptation fund to be used 
when state and local governments find themselves 
unable to cope with a given climate change, or even to 
compensate others should it ultimately be shown that 
U.S. emissions of GHGs have caused harm to other 
countries or the property of other individuals. 

It has long been known that certain types of ri.sk are 
not suited to attempted prevention but instead must be 
met with the resilience needed to live with the risk. 
Climate change is one such risk that is, as the world is 
increasingly obseiwing, virtually impossible to prevent, 
whether it is manmade or natural. 

As efforts to mitigate GHGs fail around the world, 
it is long past time to broaden the tools available to us 
in order to make our society resilient to climate risk. 
Rather than remain largely focused on the quixotic 
effort to reduce GHG emission or to stand athwart the 
stream of climate and shout “stop, enough!” we should 
shift the majority of our policymaking attention to an 
agenda of resilience building and adaptation, two areas 
with which governments particularly struggle. Plan B 
for climate resilience should consist of an aggressive 
program of resilience building through the elimination 
of risk subsidies and the privatization of infr^tructure. 
Other subsidies and regulations diat make the overall 


economy more brittle in the face of climate change 
would also be ripe targets for removal, such as those 
W’hich permeate energy and water markets. 

The author would like to acknowledge the assistance of Dharana 
Rijal m [troducing this Outlook. 
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Countering Kerry’s Catastrophic Climate Claims 

By Kenneth P. Green 

On November 10, 2009, Kenneth P. Green was invited to testify before the Senate Committee on Finance 
about global warming. A summary o/his testhnony af^Kors on the next page. During the course of his testi- 
mony, Senator John Kerry (D-Mass.) aslad Green a number of questions about the science of global warm- 
ing. His res/Kinses arc Jrrintfd here. 


Not One Peer-Reviewed Paper 
Contradicts the “Consensus” View 
of the Climate Crisis 

Kcny' asserted that not one peer-reviewed paper 
contradicts the “consensus" view that greenhouse 
gas emissions will cause devastating consequence, 
and that we must limit their emissions radically 
to avoid the maximum “consensus" value of two 
degrees Celsius, which Kerry claimed was the 
point at which catasimphic dama^ wwtld occur 
CO the Earth’s climate. 1 offered to provide several. 

Perhaps the central issue in climate science 
involves estimates of the sensitivity of the cli- 
m«ite to anthropogenic greenhouse gas emissions. 
Sensitivity refers to just how much wanning 
results from an increased concentration of green- 
house gases in the atmosphere. The following 
papers demonstrate that the climate’s sensitivity 
to greenhouse gases may he considerably lower 
than the Intergovernmental Panel on Climate 
Change (ircC) claims — so much lower, in fact', 
that the warming we would expect from doubling 
the amount of CO 2 in the atmo^here would be 
quite modest (well below two degrees (Celsius) 
and offer very lirtle ri.sk, Do these papers truly 
reflect the reality of how the climate works? 
Perhaps they do, perhaps they do not, but it can- 
not be argued that they do not exist. 

Kennetli P. Green {kgreen@aei.org) is a resident 
scholar at AEI. 


In a recmtly published article, Richard S. 
Lindzen and Yong-Sang Choi’ use data from 
NASA’s Earth Radiation Budget Experiment to 
asseffi the climate’s sensitivity to greenhouse gases. 
In this article, they demonstrate empirically that 
the climate sensitivity to a doubling of green- 
house gases is only about 0.5 degrees Celsius, one- 
sixth of the IPCC estimate of 3 degrees Celsius. 

Another study by Roy W. Spencer and 
William D. BraswelP also examines the data 
from NASA’s C?louds and the Earth’s Radiant 
Energy System satellites. It concludes that “eight 
years of the latest NASA satellite mea.surements 
of variations in both the Earth’s radiative bud- 
get, and in lower atmospheric temperature, sug- 
gest tw'o important conclusions related to the 
global warming issue. The first is that the sensi- 
riviry of the climate system is much lower than 
the IPCC climate roodeb suggest; that is, the 
clirruite system is dominated hy negative feed- 
backs." Spencer and Bra.sw>ell also conclude that 
“taken together, these results suggest that, the 
IKXTs claim chat glolwl warming is mostly 
man-made is, at best, premature.” 

A study by Nicola Scafetta and Richard C. 
Wilson^ examines data reprding changes in 
t<xal solar irradiance (TSI). concluding: ‘This 
frnding has evident repercussions for climate 
cliange and solar physics. Increasing TS! between 
1980 and 2(XK3 cotikl have contributed signifi- 
cantly to global warming during the last three 
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decades. . . . Current climate models . . . have 
assumed that the TSI did not var>’ signifi- 
cantly during the last 30 years and have there- 
fore underestimated the solar contribution and 
overestimated the anthropogenic contribution 
to global warming.” if the warming of the last 
three decades has been driven by increases in 
solar output, it cannot also have been driven 
by human greenhouse gas emissions. This sug- 
gests that anthropogenic greenhouse gases 
have a low sensitivity value. 

After studying satellite and radiosonde 
(weather balloon) data, John D. McLean, 
Chris R. de Freitas, and Robert M. Carter*^ 
concluded that ocean patterns dominate climate 
change in the tropics. They write, "Overall 
the results suggest that the Southern Oscilla- 
tion exercises a consistently dominant influ- 
ence on mean global temperature, with a 
maximum effect in the tropics, except for 
periods when equatorial volcanism causes ad 
hoc cooling. That mean global tropospheric 
temperature has for the last 50 years fallen 
and risen in close accord with the SOI 
[Southern Oscillation Index] of 5-7 months 
earlier shows the potential of natural forcing 
mechanisms to account for most of the tem- 
perature variation.” 

In another study, Petr Chylek and Ulrike 
Lohmann^ “use the temperature, carbon diox- 
ide, methane, and dust concentration record 
from the Vostok ice core to deduce the aerosol 
radiative forcing during the Last Glacial Maxi- 
mum to Holocene transition and the climate 
sensitivity.” Their research “suggests a 95% 
likelihood of wanning between 1 .3 and 2.3 K 
due to doubling of atmospheric concentration 
of CX) 2 .” (A degree Kelvin [K] is equal to a 
degree Celsius [C].) These values are consider- 
ably lower than the sensitivity values estimated 
by the IPCC. 

In another study, ^ the authors use satellite 
and surface temperature observations to study 
the effect of aerosols on climate and to exam- 
ine climate sensitivity. They find “that the cli- 
mate sensitivity is reduced by at least a factor 
of 2 when direct and indirect effects of decreas- 
ing aerosols are included, compared to the 
case where the radiative forcing is ascribed 


Key Points from Kenneth P. Green’s Testimony 
before the Senate Committee on Finance: 

1. Cap-and-trade is an inappropriate mechanism for the con- 
trol of greenhouse gases. I observed that this was not only 
my opinion, but also that of the economists who first 
^velcped the concept, as well as people like James Hansen 
and the organization Earth First!, neither of which are 
known to dismiss climate change as a problem. I have sub- 
sequently learned that Greenpeace also opposes cap-and- 
trade as a mechanism for controlling greenhouse gases. 

2. Cap-and-trade will fail to control carbon emissions because 
of inevitable corruptions of the scheme in the political 
process and afterward in trading markets. 

3. Cap-and-trade will, however, cap economic growth, as 
every time the economy grows, we use more energy, which 
will increase permit prices, eventually stifling growth. 

4. Higher energy prices will increase the costs of goods and 
services, suppressing demand and killing jobs. 

5. Higher energy prices will make American industry less 
competitive, leading to industry flight and more lost Jobs, 
unless we wish to return to the days of tariff wars and 
unffee trade. 

6. Current cap-and-trade legislation will cause economic 
winners and losers both regionally and sectorally across 
the United States, often unjustly transferring money from 
poorer communities to more wealthy communities. 

7. Cap-and-trade will create a new class of poorly understood 
financial instruments that risk creating a bubble far larger 
than the one that recently knocked the economy into a 
deep recession. 

8. By favoring bioftiels, cap-and-trade will put a bounty on 
ecosystems and lead to massive conversion of forests and 
prairies into biofuel plantations. 

9. The idea that current legislation can be described as a 
“jol:» bill” is ludicrous. One hundred and fifty years of 
economics tells us that governments do not create jobs; 
they just move them around, invariably killing more than 
they create. 




137 


only to increases in atmospheric concentrations (rf car- 
bon dioxide.” 

Sherwood B. Idso^ reviews various “natural experi- 
ments” that can reveal how sensitive the climate is to 
increasing concentrations of greenhouse gases and con- 
cludes: “Over the course of the past 2 decades, I have 
analyzed a number of natural phenomena that reveal 
how Earth’s near-surlace air temperature responds to 
surface radiative perturbations. These studies all surest 
that a 300 to 6CX) ppm [parts per million] doubling of 
the atmosphere’s CO 2 concentration could raise the 
planet’s mean surface air temperature by only about 
0.4°C. Even this modicum of warming may never be 
realized, however, for it could be negated by a number 
of planetary cooling forces that are intensified by 
warmer temperatures and by the strengthening of bio- 
logical processes that are enhanced by the same rise in 
atmospheric CO 2 concentration that drives the warm- 
ing. Several of these cooling forces have individually 
been estimated to be of equivalent magnitude, Kit of 
opposite sign, to the typically predicted greenhouse 
effect of a doubling of the air’s CO 2 content, which 
suggests to me that little net temperature change will 
ultimately result from the ongoing buildup of CO 2 in. 
Earth’s atmosphere.” 

Many other studies challenging various elements of 
the “consensus” that anthropogenic greenhouse gases 
are causing, or will cause, catastrophic climate change 
can be found at the website www.populartechnology.net, 
which boasts 450 peer-reviewed publications challeng- 
ing different elements of the “climate crisis” paradigm 
that both Kerry and former vice president A1 Gore 
wholeheartedly endorse. 

IcC'Free Arctic by 2013 

When I mentioned that the claims that we would see 
an ice-free Arctic by 2013 had been withdrawn, Kerry 
asked for documentation. 1 offered to provide some. 
There is considerable controversy over the claim of an 
ice-free Arctic by 2013, as can be seen in the follow- 
ing articles: 

In an article by Jonathan Amos,® other Arctic ice 
researchers refute the assertion that an ice-free Arctic 
is likely by 2013. The article quotes Mark Serreze, a 
research scientist with the U.S. National Snow and 
Ice Data Center, saying, “A few years ago, even I was 
thinking 2050, 2070, out beyond the year 21(X), t^cau^ 
that’s what our models were telling us. But as we’ve 


seen, the models aren’t fast enough right now; we are 
losing ice at a much more rapid rate. My thinking on 
this is that 2030 is not an unreasonable date to be 
thinking of.” Serreze also told the BBC that Wieslaw 
Maslowski, the climate scientist who announced that 
Arctic summers could be ice free by 2013, “is probably a 
little aggressive in his projections, simply became the 
luck of the draw means natural variability can kick in to 
give you a few years in which the ice loss is a little less 
than you’ve had in previous years.” 

The climate^s sensitivity to greenhouse 
gases is considerably lower than the 
Intergovernmental Panel on Climate 
Change claims — so much lower, in fact, 
that the warming we would expect from 
doubling the amount of CO2 in the 
atmosphere would be quite modest 
and offer very little risk. 


An article by David Adam quotes^ Vicky Pope, the 
head of climate change advice at the British Met Office 
Hadley Centre, saying that “there is little evidence to 
support claims that Arctic ice has reached a tipping 
point and could disappear within a decade or so, as 
some reports have suggested.” The article states that 
“summer ice extent in the Arctic, formed by frozen sea 
water, has collapsed in recent years,” and notes that the 
amount of ice in September of last year was 34 percent 
lower than the average amount of ice present since 
satellite measurements began in 1979. Pope says, “The 
record-breaking losses in the past couple of years could 
easily be due to natural fluctuations in the weather, 
with summer ice increasing again over the next few 
years.” She goes on to say, “It is easy for scientists to 
grab attention by linking climate change to the latest 
extreme weather event or apocalyptic prediction. But in 
doir^ so, the public perception of climate change can 
be distorted. The reality is that extreme events arise 
when natural variations in the weather and climate 
combine with long-term climate change.” 

According to the British Met Office,^^ the 2007 
Arctic ice-melt was an anomaly unrelated to climate 
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change. The article says, “Modeling of Arctic sea ice 
by the Met Office Hadley Centre climate mode! shows 
that ice invariably recovers from extreme events, and 
that the long-term trend of reduction is robust — with 
the first ice-free summer expected to occur between 
2060 and 2080. It is unlikely that the Arctic will 
experience ice-free summers by 2020.” 

Peer-Reviewed Publishing? 

Finally, Kerry seemed to think it somehow damning that 
I do not choose to publish in the peer-reviewed climate 
literature. First — as I pointed out when I introduced 
myself — while I am an environmental scientist by 
training, I have chosen to work on policy analysis, 
which I believe is as important as, or more important 
than, the science. 

However, I would challenge the very premise Kerry 
makes, which is that peer review is a meaningful indica- 
tor of trustworthiness. Plenty of research su^ests that 
peer review is deeply flawed, biased in favor of both 
extreme and “positive” claims, resistant to nonconfir- 
mation studies, and highly incestuous because review 
committees regularly screen out divergent viewpoints 
and consist of peers who coauthor work with each 
other. While most research on problems with peer 
review involves medical literature, there is every reason 
to believe the same problems plague climate research. 

As Drummond Rennie, M.D., deputy editor (West) 
of the Journal of the American Medical Association, writes, 
“There seems to be no study too fragmented, no hypothe- 
sis too trivial, no literature too biased or too egotistical, 
no design too warped, no methodology too bungled, no 
presentation of results too inaccurate, too obscure, and 
too contradictory, no analysis coo self-serving, no argu- 
ment coo circular, no conclusions too trifling or too 
unjustified, and no grammar and syntax too offensive 
for a paper to end up in print.”^^ Peer review determines 
where rather than whether a paper should be published, 
Rennie says. However, from time to time, “shoddy sci- 
ence” ends up even in the most prestigious jcnimals. 

Examining peer review in the context of genetically 
modified food, Richard Horton, editor of the medical 
journal The Lancet, has observed that “the mistake, of 
course, is to have thought that peer review was any more 
chan a cnide means of discovering the acceptability — 
not the validity — of a new finding. Editor and scientists 
alike insist on the pivotal importance of peer review. We 
portray peer review to the public as a quasi-sacred 


process that helps to make science our most objective 
truth teller. But we know that the system of peer review 
is biased, unjust, unaccountable, incomplete, easily 
fixed, often insulting, usually ignorant, occasionally 
foolish, and frequently wrong.”^^ 

For additional infonnation on the limitations of peer 
review, I point you to the following papers: 

John P. A. loannidis,^^ examines the various ele- 
ments that can lead to studies being published in peer- 
reviewed literature despite failing to accurately represent 
reality, and concludes that “most research findings are 
false for most research designs and for most fields." 

Plenty of research suggests that peer 
review is deeply flawed, biased in 
favor of both extreme and "positive" 
claims, resistant to nonconfirmation 
studies, and highly incestuous. 


Neal S. Young, John P. A. loannidis, and Omar 
Al-Ubaydli*'^ examine current publication practices in 
an economic framework and conclude: “The current 
system of publication in biomedical research provides a 
distorted view of the reality of scientific data that are 
generated in the laboratory and clinic. This system can 
be studied by applying principles from the field of eco- 
nomics. The winner’s curse, a more general statement 
of publication bias, suggests that the small proportion 
of results chosen for publication are unrepresentative 
of scientists’ repeated samplings of the real world. The 
self-correcting mechanism in science is retarded by the 
extreme imbalance between the abundance of supply 
(the output of basic science laboratories and clinical 
investigations) and the increasingly limited venues for 
publication (journals with sufficiently high impact).” 
As an example, they point out that “an empirical eval- 
uation of the 49 most-cited papers on the effectiveness 
of medical interventions, published in highly visible 
journals in 1990-2004, showed that a quarter of the 
random^d trials and five of six non-randomised studies 
had already been contradicted or found to have been 
exaggerated by 2005. The delay between the reporting 
of an initial positive study and subsequent publication 
of concurrently performed but negative results is mea- 
sured in years.” 
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Jeffrey D. Scai^Ie^^ has studied what is called the 
“file-drawer” problem in scientific research. That is, if 
a laboratory runs one hundred experiments that obtain 
a negative result and only one that reaches a positive 
result (which can happen by chance), the laboratory 
can simply publish the one study and relegate the others 
to the file drawer or trash can. The authors conclude: 
“Publication bias arises whenever the probability that a 
study is published depends on the statistical significance 
of its results. This bias, often called the file-drawer 
effect because the unpublished results are imagined to 
be rucked away in researchers’ file cabinets, is a poten- 
tially severe impediment to combining the statistical 
results of studies collected from the literature. With 
almost any reasonable quantitative model for publica- 
tion bias, only a small number of studies lost in the file 
drawer will produce a significant bias.” 

In a study of articles from Nature and the British 
Medical Journal (BMJ), Emili Garcia-Berthou and 
Carles Alcaraz^^ looked for erroneous statistics. They 
found that “at least one such error appeared in 38% and 
25% of the papere of Nature and BM/> respectively. In 
12% of the cases, the significance level might change 
one or more orders of magnitude.” 

In a column by David E Horrobin,^^ the long- 
time critic of peer review observes chat “far from filter- 
ing out junk science, peer review may be blocking 
the flow of innovation and corrupting public support 
of science.” 

For a specific example of the incest problem in cli- 
mate research, see the report to Congress prepared by 
Edward J. Wegman, David W. Scott, and Yasmin H. 
Said.^® In this report, solicited by Congress itself, lead- 
ing statistician Wegman and colleagues were asked to 
study claims disputing the iconic “hockey stick” chart 
famously prcxluced by Michael Mann at the University 
of Virginia. The “hockey stick” is a “reconstruction” of 
global average temperatures stretching far into the past 
(over one thousand years) that shows a relatively 
smooth decline in temperatures over that time until 
about 1900, at which time temperatures appear to 
increase sharply. Not only did the Wegman panel 
uphold criticisms of that chart, it found improprieties in 
the review process: “In particular, if there is a tight rela- 
tionship among the authors and there are {sicj not a 
large number of individuals engaged in a particular 
topic area, then one may suspect that the peer review 
process does not fully vet papers before they are pub- 
lished. Indeed, a common practice among associate 


editors for scholarly journals is to look in the list of 
referenexjs for a submitted paper to see who else is writ- 
ir^ in a given area and thus who might legitimately be 
called on to provide knowledgeable peer review. Of 
course, if a given discipline area is small and the authois 
in the area are tightly coupled, then this process is 
likely to turn up very sympathetic referees. These ref- 
erees may have coauthored other papers with a given 
author. They may believe they know that author’s other 
writings well enough that errors can continue to propa- 
gate and indeed be reinforced.” 

There are strong suggestions that the 
researchers at the Climatic Research Unit, 
along with their colleagues elsewhere, 
actively sought to prevent contrary 
findings from being published in 
the peer-reviewed literature. 

Wegman, Scott, and Said then set to examine 
whether or not such close relationships existed in the 
paleoclimate community, and they note that “in our 
further exploration of the social network of authorships 
in temperature reconstruction, we found that at least 
43 authors have direct ties to Dr. Marm by virtue of 
coauthored papers with him. Our findings from this 
analysis suggest that authors in the area of paleoclimate 
studies are closely connected and thus ‘independent 
studies’ may not be as independent as they might 
appear on the surface.” 

Such incestuous relationships almost certainly also 
exist in other subcommunities of climate research, 
including predictive modeling, climate sensitivity esti- 
mation, greenhouse gas residence times, dendroclima- 
tology, and more. 

The existence of such “tribalism” in climate science 
has recently been throwm into stark relief by the public 
release of a vast quantity of files and e-mails that were 
either taken from the computer system of the Univer- 
sity of East Anglia by hackers or posted to the Internet 
by a whistle-blower. The University of East Anglia is 
home to the Climatic Research Unit, until recently 
considered one of the most important climate research 
institutions in the world, and is a supplier of informa- 
tion to the IPCC. 
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More than one thousand e-mails and two thousand 
other documents were posted to the Internet; it will 
likely take months to fully explore the archives, at^ 
verifying the authenticity of individual documents may 
be impossibled^ But from early inspection, there are 
strong suggestions that the researchers at the Climatic 
Research Unit, along with their colleagues elsewhere, 
actively sought to prevent contrary findings from being 
published in the peer-reviewed literature. 

Here are some examples: 

From: Tom Wigley, January 20, 2005. If you think 
that Dames E.] Saiers is in the greenhouse skeptics 
camp, then, if we can find documentary evidence of 
this, we could go through official AGU (American 
Geophysical Union] channels to get him ousted.^® 
(Author’s note: Saiets, the editor of Geophysical Research 
Letters, was later ousted.] 

From: Michael E. Mann, March 1 1, 2003. This was 
the danger of always criticising the skeptics for not pub- 
lishing in the “peer-reviewed literature.” Obviously, 
they found a solution to that — take over a journal! So 
what do we do about this? I think we have to stop 
considering “Climate Research” as a legitimate peer- 
reviewed journal. Perhaps we should encourage our 
colleagues in the climate research community to no 
longer submit to, or cite papers in, this journal. We 
would also need to consider what we tell or request of 
our more reasonable colleagues who currently sit on the 
editorial board.^l 

From: Edward Cook, June 4, 2003. 1 got a paper to 
review (submitted to the Journal of Agricultural, Biobg- 
ical, and Environmental Sciences), written by a Korean 
guy and .someone from Berkeley, that claims that the 
method of reconstruction that we use in dendroclima- 
tology (reverse regression) is wrong, biased, lousy, hor- 
rible, etc. They use your Tometrask recon as the main 
whipping hoy. ... If published as is, this paper could 
really do some damage. It is alsc^ an ugly paper to 
review because it is rather mathematical, with a lot of 
Box 'Jenkins stuff in it. It won’t be easy to dismiss out 
of hand as the math appears to be correct theoreti- 
cally. ... lam really sorry but I have to nag about 
that review — Confidentially 1 now need a hard and if 
required extensive case for rejecting — to support Dave 
Stahle’s and really as soon as you can. Please.^2 


From: Tom Wigley, April 24, 2003. Mike’s idea to 
get editorial hoard members to resign will probably not 
work — ^must get rid of (Hans] von Storch too, otherwise 
holes will eventually fill up with people like (David R.] 
Leg 3 tes, [Robert C.] Balling, [Richard S.j Lindzen, 
(Patrick J.] Michaels, [S. Fred] Singer, etc. I have heard 
that the publishers are not happy with von Storch, so 
the above approach might remove that hurdle too.^^ 

From: Phil Jones, July 8, 2CK)4. 1 can’t see either of 
these papers being in the next IPCC report. Kevin and 
I will keep them out somehow — even if we have to 
redefine what the peer-review literature 

Finally, Kerry implied that I had not said what I 
would do about the risk of climate change. This is 
incorrect. In my response to him, and other members of 
the committee, 1 offered to provide my latest paper on 
adaptation to the committee.^^ The summary is as fol- 
lows: “The Earth’s climate is prone to sharp changes 
over fairly short periods of time. Plans that focus simply 
on stopping climate change are unlikely to succeed; 
fluctuations in the Earth’s climate predate humanity. 
Rather than try to make the climate static, policymakers 
should focus on implementing resilience strategies to 
enable adaptation to a dynamic, changing climate. 
Resilience strategies can be successful if we eliminate 
current risk subsidies and privatize infrastructure.” 
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Climate Change Legislation; Considerations for Future Jobs 
November 10, 2009 

Responses to Questions for Dr. Kenneth Green, Resident Scholar, 
American Enterprise Institute for Public Policy Research 


Questions from Senator Baucus 

QUESTION: Yovir testimony says, “For emission trading to work, you need readily available 
technology to capture emissions, or alternative sources of energy that lets some people generate 
surplus emission reductions so they can sell them to others. We had that with S02: we don’t 
have that with C02.” 

Isn’t it true that with S02 the only options available for emissions cuts were scrubbers and low- 
sulfur coal? Isn’t it also true that there are several options for cutting carbon emissions, on the 
demand-side and the supply-side? Aren’t these technologies critical to avoiding contraction and 
preserving jobs in the coal sector? 

ANSWER: It is true that with S02, the primary options available were scrubbers, and low-sulfiir 
coal. Another option was to switch from coal to natural gas power, but to my knowledge that was 
not a significant pathway to compliance. What is most significant in the difference between S02 
control and C02 control is the cost of the equipment. Scrubbers were quite inexpensive, and 
low-sulfur coal was no more expensive than higher-sulfur coal. This is not the case with regard 
to C02: capturing carbon dioxide requires a lot of energy, and there’s no such thing as “Low- 
carbon coal.” 

And yes, it is true that there are options for cutting carbon emissions on both the demand-side 
and the supply-side. Such options could include reducing consumer demand through carbon 
pricing and various appliance performance standards, improving the efficiency of power plants, 
and carbon capture and storage. The problem with these approaches, as I mentioned in my 
testimony, is that they are costly, would cause economic damage and job loss, and in the case of 
carbon capture and storage, they are possibly illusory. In an editorial I published in Canada’s 
Financial Post, I pointed out: 

“Let’s review the problems with the idea of carbon capture and storage (CCS), which make it 
unlikely as an environmental savior. Land-based CCS consists of three primary activities: 
capturing carbon dioxide out of an emissions stream, compressing it into a liquid, and then 
piping that liquid over land, and down into the Earth where, in theory, it will be retained in 
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geological formations for hundreds or thousands of years. It sounds quite simple, until you dig 
into the details. 

First, there’s the difficulty of capturing carbon dioxide. One of the reasons that C02 is so 
difficult to deal with is that it’s an extremely stable molecule, one that isn’t easily bound to other 
substances. In fact, binding up carbon dioxide takes quite a lot of energy. Estimates suggest that 
capturing carbon from a conventional coal-fired power plant, for example, could consume up to 
40% of the plant’s total power output. The technology isn’t exactly cheap, either: the U.S. 
Department of Energy estimates that adding CCS technology to power plants would double their 
costs, raising energy rates by 21% to 91%. 

Second, transporting the bulk of C02 that would have to be stored is no small feat. When fossil 
fuels are burned, the carbon atoms that make up the fuel are bound to two oxygen atoms. As a 
result, the mass of the C02 emissions are considerably greater than the mass of the original fuel. 
For example, if you bum one ton of coal that has a carbon content of 78%, you wind up 
producing almost three tons of carbon dioxide. If one has to transport that mass any significant 
distance to bury it, the infrastructure costs become a problem. One estimate, made by Australia’s 
Commonwealth Scientific and Research Organization, suggests that the transport component of 
CCS becomes cost-prohibitive if the distance to the point of burial exceeds 100 kilometres. 

Third, there are questions of both durability and safety; What is put underground does not always 
stay underground. And in the case of C02, which is 1 .5 times denser than air, the consequences 
of large scale leaks can be devastating. 


QUESTION: Several news recent reports indicate that China is making great strides in the 
development and manufacture of clean-energy technology. An August 2009 Christian Science 
Monitor article notes that Chinese factories already make a third of the world’s solar cells - six 
times more than the U.S., and that last year China graduated 1 7 PhDs in the field of underground 
coal gasification, while only two others graduated in the rest of the world. 

Please comment on China’s green technology developments and the impact these will have on 
green technology and jobs in the United States. Please also share your thoughts on the U.S.’s 
opportunity to engage in similar technology development and job creation, such as through 
incentives like the new advanced energy manufacturing credit Congress passed in Febraary. 

ANSWER: China is “blessed” with several things which make their costs for building and 
deploying wind and solar power that the United States is not. First, China has very low cost 
labor, which operates under far fewer worker health and safety regulations than do workers in the 
United States. This makes manufacture of both materials and completed systems considerably 
less expensive than it would be here. Also, China is a totalitarian regime that does not have to 
worry about things like local resistance to siting of wind or solar plants, nor are they subject to 
challenges by environmental groups. They also have the luxury of simply displacing large parts 
of their population when they want to build new infrastructure, as was vividly demonstrated in 
their treatment of peasant farmers during the building of their Three Gorges Dam. 
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As a policy analyst who favors Austrian economics, it is my belief that the best thing to do is let 
the market function. If it is more efficient to build renewable energy generators in China, and if 
we can buy them from China for less than it costs us to produce them, then that’s what we should 
do. Unless we are willing to dismantle many of the regulations that make us non-competitive, 
trying to compete with China in the production of labor-intensive goods is likely to be a fool’s 
errand. Where we can (and do) compete is in the creation of these new technologies, and for that 
to continue, China’s tendency to ignore intellectual property rights must be addressed, and plans 
to “transfer” such technologies to China for free under an international framework must be 
avoided. Increasing availability for grant and loan support to the engineering departments of our 
major universities would also be a reasonable approach to preserving our ability to compete in 
the product-development phase of the process. 

As for the impact that China’s production of windmills and solar systems will have on American 
jobs, to the extent that we deploy higher-cost forms of energy production, and raise the costs of 
energy here in the United States, the less competitive we will make ourselves, the slower our 
economy will be, and the more jobs we will lose. There is much talk about this next great wave 
of “green energy,” but I, along with others, believe that this is just more bubble-mentality 
speculation. 


Questions from Senator Cantwell 

QUESTION: In addition to thinking about the costs of policy action on climate change, we need 
to be just as aware of the potential costs of inaction. There is going to be tremendous energy 
growth, particularly in the developing world, over the next century. Energy is already a $6 
trillion market, and it is growing fast. 1 want to be sure that the United States is the world’s 
leading supplier of clean energy technologies to meet the exploding world demand. 

How should policymakers create and structure incentives that enable US leadership in clean 
energy technologies? Is a consistent, stable price on fossil carbon an effective or necessary 
component? 

ANSWER: As a policy analyst who favors Austrian economics, it is my belief that the best thing 
to do is let the market function. If it is more efficient to build renewable energy generators in 
China, and if we can buy them from China for less than it costs us to produce them, then that’s 
what we should do. Unless we are willing to dismantle many of the regulations that make us non- 
competitive, trying to compete with China in the production of labor-intensive goods is likely to 
be a fool’s errand. Where we can (and do) compete is in the creation of these new technologies, 
and for that to continue, China’s tendency to ignore intellectual property rights must be 
addressed, and plans to “transfer” such technologies to China for free under an international 
framework must be avoided. Increasing availability for grant and loan support to the engineering 
departments of our major universities would also be a reasonable approach to preserving our 
ability to compete in the product-development phase of the process. 
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Putting a price on carbon emissions would make renewable energy more competitive against 
coal, and natural gas power, and would, therefore, stimulate demand for wind turbines and solar 
panels. Unfortunately, unless we are willing to abandon free-trade, the majority of those devices 
will be made where labor costs and regulatory burdens are low. Should we somehow manage to 
keep production of wind turbines and solar panels in the United States through subsidization, all 
we would accomplish is to pay more for tomorrow’s renewable energy than we would if we 
simply purchased the finished products from China. 


QUESTION: How do you think we should balance the protection of existing industries with the 
promotion of future industries? Isn’t there a real risk that if we fail to create the right investment 
incentives at home, we may miss out on the lucrative opportunities that will accompany global 
leadership in clean energy? 

ANSWER: As a believer in Austrian economics, I think that the best thing government can do to 
maximize employment in the United States is to create the conditions under which businesses 
and entrepreneurs can thrive. It is not the government’s role to decide what those jobs are, nor 
what they pay, nor has the government shown any facility in picking which technologies are 
likely to be winners, and which to be losers. There is in deed a risk that we will miss out on some 
opportunities in clean energy, but there’s an equal (or larger) chance that we’ll miss out on a lot 
of failed clean energy efforts, and outright “clean energy” boondoggles. If we wish to stimulate 
job growth in the United States, we know what needs to be done: regulatory streamlining; reform 
of the tax system; and relaxation or removal of the uncountable regulations that inflate our labor 
and product costs; and increased production of low-cost energy. 

QUESTION: One of the most important ways we can stimulate economic growth and job 
creation through climate policy is by creating consistent price signals and long-term incentives 
for investment in innovation and new energy technologies. 

In any policy involving the auctioning of emissions allowances, do you think that price 
controls — both price floors and ceilings — are necessary to manage volatility and uncertainty? 

ANSWER: Though as I mentioned in my testimony, I am not a fan of using cap-and-trade to 
control greenhouse gas emissions, 1 would agree with you that a strong price collar would be 
necessary to manage volatility, and uncertainty in the deployment of lower-carbon energy 
sources. It’s important in such a case that the collar not spread out over time, but rather, be 
tightly constrained at all points in the future. 

QUESTION: Would a well-designed, price collar (i.e. explicit upper and lower bounds for the 
price of allowances) provide sufficient assurances for substantial investment in capital-intensive, 
low-carbon energy systems such as CCS and nuclear, as well as other, more conventional 

ANSWER: This is an important question, but it’s also one that is difficult to answer, as it will 
depend on certain things we can’t really predict. If the price of carbon allowances is high- 
enough to render low-carbon energy systems compatible, then yes, it would probably create 
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incentives for investment in such technologies. But if for some reason, due to offset purchases or 
other unknowns, the permit price stays relatively low. Then low-carbon energy may remain non- 
competitive. 

QUESTION: You have made a case in your work for a revenue-neutral carbon tax. But I don’t 
see how a carbon tax solves some of the problems of cap-and-trade, such as carbon leakage and 
overall environmental effectiveness. 

ANSWER: You’re correct, a carbon tax is not a panacea. As I have written, and talked about in 
various venues, a revenue neutral carbon tax (RNCT) does leave one with the problem of 
leakage. Any effort to price carbon in the United States that is not matched internationally will 
lead to leakage unless counter-measures are put in place such as border adjustments. Such tariffs, 
however, will undoubtedly trigger counter-tariffs, moving the world back away from the free- 
trade that has caused such massive gains in wealth over the 20'*' Century, and that is needed more 
than ever in the 2l“ Century. This is why, when I talk about near term mitigation I explain that 
an RNCT “is better than” an emission-trading approach, but I would not impose either one on 
their own merits. I do not believe they will offer us an environmental benefit, while I believe that 
they will reduce U.S. competitiveness, send Jobs and businesses abroad, cause economic 
contraction, and consequent job losses. 

QUESTION: How can we be sure we’ll achieve emissions certainty without a firm cap — one 
that is not dependent on allowance giveaways or huge quantities of offsets? Would a well- 
designed price collar with an upstream cap function more like the carbon tax you have 
advocated? 

ANSWER: We can’t actually be sure we’ll achieve emissions certainty either way. As we’ve 
seen from the EU, when prices start to bite, governments tend to exempt various sectors, 
undermining the effectiveness of the cap. The U.S., ad a democracy, is just as susceptible to such 
exemptions as are European democracies. 

That being said, yes, a permit system that auctions all permits upstream, and rebates revenues to 
taxpayers uniformly would come as close to an RNCT as is likely possible with a quantity-based 
control approach. 

QUESTION: How do suggest minimizing carbon leakage? What is the best approach for border 
equalization measures if they are necessary to protect domestic industries from unfair market 
prices? 

ANSWER: At the risk of seeming flippant, the best way to minimize carbon leakage is to avoid 
making U.S. businesses unable to compete while manufacturing their products at home. That 
means keeping energy prices low, streamlining our ever-exploding regulatory system, opening 
access to low-cost domestic energy sources, and in general, doing what we can to get the 
economy back on its feet. I do not advocate a return to the days of less-free trade, with countries 
bullying other countries to adopt certain environmental policies through tariffs and “border 
equalization measures.” You can be quite sure that if we slap such measures on Chinese imports, 
they will retaliate. Ultimately, all that limiting trade does is give consumers less choice, while 
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taking away the competition that keeps our own industries from overcharging for inferior goods 
and services. Carbon leakage, like industry leakage, is an inevitable consequence when a country 
unilaterally takes steps to price carbon when others do not. 


Questions from Senator Menendez 

QUESTION: The European Environment Agency reports that the EU-15 has not only met their 
Kyoto reduction targets, but exceeded them. These reductions were already well on their way to 
being achieved before the current economic downturn. This means that their robust emissions- 
trading policy is working. 

What makes this example even more compelling is the fact that the United States, which is 
experiencing a comparable economic downturn to the European Union, has emissions that are 
still well above the 1990 levels. If we hope to achieve similar success in lowering emissions it 
only stands to reason that we should pursue a system which is modeled after the European 
Trading System. (A system that in turn was modeled after our own successful acid rain 
program.) 

How can you claim that the European Trading System (ETS) is a failure, when it has achieved 
such dramatic emission reductions? 

ANSWER: While the ETS may have helped bring down emissions, it has done so at a cost that 
is higher than its benefits. That is the definition of a failed public policy. As the British 
Taxpayer’s Alliance reports ( httD://www.taxDaversalliance.com/ets.pdf ): 

This report presents new evidence that the European Union Emissions Trading Scheme 
(ETS) has failed to perform and is imposing serious costs on ordinary families. The main 
effect of the Scheme is to increase the cost of energy for households, businesses and 
other organisations. This increases household bills, but also increases business running 
costs and the cost of running public services such as hospitals. The burden on consumers since 
the scheme was introduced on 1 January 2005 has been significant; 

o We estimate that the ETS cost British consumers nearly £3 billion in 2008, 
o equivalent to around £117 per family, by increasing the cost of energy. From its 

introduction to the end of 2008, we estimate that the scheme has cost consumers across 
Europe between €46 billion (£33 billion) and €1 16 billion (£83 billion). Our central 
estimate is that the scheme has cost consumers €93 billion (£67 billion). That is 
equivalent to around €185 (£132) for every person in the ETS participating countries. 
That is despite the emissions price having collapsed several times for prolonged periods, 
o The report also presents estimates of the cost to consumers in every country participating 
in the scheme, in each year of the scheme’s operation, 
o The British Government has not just accepted this significant burden on consumers, but 
has actively worked to increase it. Despite continuing rhetoric about reducing fuel 
poverty, the Government in fact used taxpayers’ money to assist the European 
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Commission in legal attempts at the European Court of Justice to forcibly reduce the 
supply of emissions allowances and thereby increase the emissions price further. The 
o Treasmy Solicitor’s Office, responding to a TaxPayers’ Alliance Freedom of Information 
request, has revealed the amount spent on two recent cases, both of which the 
Commission and the British Government lost: The cost of the Government’s intervention 
in T-1 83/07 Poland v Commission was £30,698.10. The cost of the Govermnent’s 
intervention in T-263/07 Estonia v Commission was £12,201.59. 

The report also looks at other problems with the design and operation of the scheme: 
o The emissions price has been very volatile, collapsing by a third or more several times 
since the ETS was introduced. That makes it harder for businesses and families to plan 
and forces them to provide for more frequent swings in their energy costs; the financial 
cost of the scheme to consumers is compounded by its high volatility. That high volatility 
also undermines the effectiveness of the scheme. 'Volatility in the price is likely to prove 
an enduring feature of the ETS carbon market, 
o As the ETS pushes up electricity prices, it imposes the greatest burden on the poor and 
elderly, who spend the highest proportion of their income on electricity. And, on 
manufacturing industries where energy costs are a substantial portion of their total 
production costs. Energy firms make substantial windfall profits, even in competitive 
energy markets. Even when permits are auctioned, the scheme is still a highly regressive 
tax. 

o The design of the scheme means that it doesn’t balance the costs and benefits of cutting 
emissions, and can impose a massively disproportionate burden on consumers if the cost 
of cutting emissions is found to be higher than those managing the scheme expect. The 
price is already hi^er than many social cost estimates from prominent academics like 
William Nordhaus and surveys of the academic literamre. 

The ETS has also been plagued by fraudulent offset schemes. According to a recent article in 
Britain’s Telegraph, “Carbon trading fraudsters may have accounted for up to 90% of all market 
activity in some European countries, with criminals pocketing an estimated €5bn (£4.5bn) 
mainly in Britain, France, Spain, Denmark and Holland, according to Europol, the European law 
enforcement agency, (http://www.telegraph.co.uk/earth/copenhagen-climate-chanee- 
confe/6778003/Copenhagen-climate-summit-Carbon-trading-fraudsters-in-Europe-pocket- 
5bn.html > 

Finally, it is questionable whether the ETS was responsible for Europe’s emission reductions, or 
whether their recession was the primary cause of their emission declines in recent years. 

As an October 2009 report in the Economist points out, “Britain’s headline figures are fairly 
impressive. Its greenhouse-gas emissions have fallen by 15% since 1990 — comfortably inside its 
target under the Kyoto protocol — compared with a 2% drop in the EU as a whole and a 14% rise 
in America. Most of the decline in Britain, however, is the result not of a big policy effort but 
of the “dash for gas" — the move away from coal-fired power stations that followed the end of 
coal mining. The decline has now almost stopped. Emissions are falling by less than a 
percentage point a year, and the government has admitted that it will fail to meet a self-imposed 
target of a 20% reduction in carbon-dioxide emissions on 1990 levels by next year, even though 
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the recession has cut economic activity. Policy, in other words, is not driving emissions 
reductions.” (emphasis mine) 

(http://www.economist.com/opinion/displavstorv.cfin7storv id-14649098) 

The most optimistic report attributes only half of the reductions in 2008 to the ETS, with the 
recession causing the other half, (http://geepinc.blogs.nvtimes.eom/2009/04/01/recession-cuts- 
europes-carbon-emissionsA 


Questions from Senator Cornvn 

QUESTION: In your testimony, you mention that governments don’t create jobs but rather shift 
them around. Can you elaborate on the costs governments who have adopted caps on 
greenhouse gases experienced? How many conventional jobs were lost and how many green 
jobs replaced them in these cases? 

ANSWER: A study by Gabriel Calzada Alvarez and colleagues at Spain’s Universidad Rey Juan 
Carlos is highly illustrative. After studying Spain's aggressive wind power program - a program 
hailed by President Obama himself as a good example of what can be done in the U.S. - the 
researchers concluded that based on Spain’s experience, for every renewable energy job that the 
U.S. manages to finance, the U.S. should expect a loss of at least 2.2 jobs on average, above and 
beyond the jobs that would have been created by investing the money elsewhere in the economy. 
That translates to between 6.6 and 1 1 million jobs lost to create the Presidents “3 to 5 million 
green jobs”, in addition to the jobs what would otherwise have been created with the same 
capital. 

And they found that green jobs are costly: each green job created in Spain’s effort cost about 
$750,000, and only one in ten of the new green jobs were permanent. Doing the math on that, 
creating even 3 million new green jobs would cost $2.25 trillion dollars. Even in a time where 
the trillion is the new billion, that’s a lot of money. 

Not only are the jobs pricey, but the goods they produce (wind and solar power plants in this 
case) jack up energy prices dramatically, and cause additional job losses throughout the 
economy. Electricity rates in Spain would have to rise by 3 1 % just to pay back the subsidies 
given to renewable developers. 

Finally, the Spanish research team found that “The high cost of electricity due to the green job 
policy tends to drive the relatively most energy-intensive companies and industries away, 
seeking areas where costs are lower.” 

With regard to Denmark and it’s vaunted wind power, a report by a Danish think tank observes 
“Denmark generates the equivalent of about 19% of its electricity demand with wind turbines, 
but wind power contributes far less than 19% of the Nation’s electricity demand. The claim that 
Denmark derives about 20% of its electricity ft'om wind overstates matters. Being highly 
intermittent, wind power has recently (2006) met as little as 5% of Denmark’s annual electricity 
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consumption with an average over the last five years of 9.7%. In the absence of large-scale 
electricity storage, any modem electricity system must continuously balance electricity supply 
and demand, because even small variations in system voltage and frequency can cause damage to 
modem electronic equipment and other electrical equipment. 

Wind power is stochastic,especially in the very short term (e.g., over any given hour, 30 minute, 
or 1 5 minute period). This has created a completely new challenge that transmission system 
operators (TSOs) all over the World are only now learning how to handle. Some draw from 
Denmark’s experience. But Denmark’s special circumstances make its experience of limited 
transferability elsewhere. Denmark manages to keep the electricity systems balanced due to 
having the benefit of its particular neighbors and their electricity mix. Norway and Sweden 
provide Denmark, Germany and Netherlands access to significant amounts of fast, short term 
balancing reserve, via interconnectors. They effectively act as Denmark’s “electricity storage 
batteries”. Norwegian and Swedish hydropower can be rapidly turned up and down, and 
Norway’s lakes effectively “store” some portion of Danish wind power. 

Over the last eight years West Denmark has exported (couldn’t use), on average, 57% of the 
wind power it generated and East Denmark an average of 45%.The correlation between high 
wind output and net outflows makes the case that there is a large component of wind energy in 
the outflow indisputable. The exported wind power, paid for hy Danish householders, brings 
material benefits in the form of cheap electricity and delayed investment in new generation 
equipment for consumers in Sweden and Norway but nothing for Danish consumers. Taxes and 
charges on electricity for Danish household consumers make their electricity by far the most 
expensive in the European Union (EU). 

The total probable value of exported subsidies between 2001 and 2008 was DKK. 6.8 
billion (6916 million) during this period. A similar amount was probably exported prior to 2012 
and larger quantities will be exported following the commissioning of 800 MW of new offshore 
wind capacity in 2013. 

The wind power that is exported from Denmark saves neither fossil fuel consumption nor C02 
emissions in Denmark, where it is all paid for. By necessity, wind power exported to Norway 
and Sweden supplants largely carbon neutral electricity in the Nordic countries. No coal is used 
nor are there power-related C02 emissions in Sweden and Norway. 

According to the OECD, Denmark has the World’s highest tax burden. This applies across a 
slew of tax sources, including personal income and value added tax. The wind power subsidy 
arrangements before 2001 were made directly by Government and are not available to the public 

Wind energy has replaced some thermal generation in Denmark. It has saved an average 
emission of about 2.4 million t per year C02 at a total subsidy cost of 1 2.3 billion DKK or an 
average cost of 647 DKK (€ 87 or $124) per ton C02. Wind power has proven to be an 
expensive way to save C02 emissions. 

The cost of Denmark’s wind capacity to Danish consumers is exacerbated by its inability to use 
so much surplus electricity. The surplus will increase in 2013 when 800 MW of new offshore 
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capacity is commissioned, increasing Denmark’s wind production by 2.7 TWh per year. Nearly 
all the additional wind power will be exported and this will further depress prices; nearly all the 
subsidies paid by Danish consumers will also be exported without achieving any significant 
fossil fuel use nor any C02 reduction. Achieving own-consumption of all its wind power is 
technically impossible in the short term and will remain entirely hypothetical until electricity 
consumption rises and new technical and demand-side solutions have been developed and 
implemented. In most cases, these have yet even to be invented, let alone proven and costed. 

Notwithstanding its many disadvantages wind power’s one striking advantage is that, like 
nuclear, its marginal costs of operation are very small once the capital has been paid. However, 
unlike nuclear, many ten to fifteen year-old turbines are past their useful life. By contrast, most 
conventional rotating power plant can enjoy a working life of 40 to 60 years, as evidenced by 
most power plants in Europe today. This puts into question the strategic, economic and 
environmental benefits of a power plant that may have to be scrapped, replaced and resubsidized 
every ten to fifteen years.” 

fhttp://www.cet)os.dk/fileadmiti/user unload/Arkiv/PDFAVind energy - the case of 
Denmark.nd f) 

Once again, I thank the Committee for the opportunity to testify, and to submit these answers to 
the record. 


Best, 



Kenneth P. Green, D.Env. 
Resident Scholar 
American Enterprise Institute. 
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[SUBMITTED BY SENATOR HATCH] 
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Testimony Submitted for the Full U.S. Senate Committee on Finance hearing entided, 
“Climate Chai^ Lc^ktion: Considerations for Future Jobs” 

Tuesday, Noirember 10, 2009 

My name is Grover G. Norquisl^ and I am the founder and President of Americans for 
Tax Reform. ATR was found«3 in 1985 at the request of President Ronald Reagan and 
serves as a non-partisan organization that opposes any and all tax increases. 
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I'otiTth l'l<x>r 

\Xhsilin^Ion. D.C. 


I would like to thank Senator Orrin Hatch (R-UTJ and his office for introducing this 
testimony in the Congressional record for this hearing. The Cap and Trade legislation 
this Committee is considering is being sold as an attempt to control the climate; however 
there is no conclusive proof that it will have any effect. There is, however, considerable 
evidence that this legislation will have a disastrous economic effect on the country. This 
proposal, S. 1733, the "Clean Energy Jobs and American Power Act,” will negatively 
impact the economy, hurt families, and kill jobs. It will also make the United States less 
competitive in the global marketplace while allowing other countries to take the lead 
with an unrestrained economy. 




A recent Freedom of Information Act (FOIA) request, issued by the Competitive 
Enterprise Institute (CEI), to the U.S. Treasury Department revealed that the 
government’s internal reports estimate a cap and trade program will cost between $100 
to $200 billion dollars in new taxes per year. Ihis is the equivalent of a hike in personal 
income taxes by about 15% and the average American household would pay an 
additional $1,761 a year.^ Another study by The Institute for Energy Research (lER) 
found that Waxman-Markey will increase taxes on electricity from coal and natural gas- 
fired power plants by $1 billion.^ 


Americans will also feel increased pain at the pump as a result of this legislation. A study 
by Senators 1‘Cay Bailey Hutchinson (R-TX) and Kit Bond (R-MO) found that the 
Waxman-Markey bill will result in a $3.6 trillion gas tax. That breaks down to an 
additional $2.0 trillion tax on gasoline, a $1.3 trillion tax on diesel fiiei, and a $330 billion 
tax on jet fuel.^ 


These massive new taxes on energy producers and every American family wiQ be far 
more destructive to those in the lower and middle class. On September 12, 2008, then 
candidatC'Obama said, “I can make a firm pledge. Under my plan, no family making less 
than $250,000 a year will see any form of tax increase. Not your income tax, not your 


‘ McCulI^, Declan, “Ob^a Admin: Can and Trade Could Cost Families $ 1 ,761 A Year.” CBS News. 
September 15, 2009. http://www.cbsnews.com1)logs/2009/09/15/taking_libetties/entry5314040.shttnl. 

^ “The Other Half of Waxman-Maikey: An Examination of the Non-c^)-and*trade provisions.” Tie Institute for 
Energy Res^ch. October 12, 2009. http9Avww.instifejtefore3iergyresearch.org/2009/i0/12/the-other-half-of- 
waxman-maricey-an-examinatitm-of-the-mxi-cap-and-trade-pFOvisions/. 

^ Hutchinson, Kay Bailey and Bond, Kit, “Cianate Change Legislation: A $3.6 Trillion Gas Tax.” 2009 
http://hutchison.senate.gov/res<nux:es/HutdiisonB<MidGasTaxReportpdf. 
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payroll tax, not your capital gains taxes, not any of your taxes,” However, candidate Obama 
also said, “Under my plan of a cap-and-trade system, electricity rates would necessarily 
skyrocket.”'' The President’s own Treasury Department noted that the increase in rates 
would be the equivalent of a 15% personal income tax increase by raising an estimated $100 
to $200 billion per year. 

Candidate Obama was right. Prices will skyrocket, and it will be those that make less than 
the $250,000 that will be harmed the most. 

As the Hutchinson-Bond report explained, the average household spends five percent of its 
annual budget on fuel costs. For most lower and middle class working families, gasoline is 
necessary to get to work and make a living. These families also tend to have longer 
commutes than the rich and will be hit harder by increased fuel costs.* 

The Institute for Energy Research has found that the Waxman-Markey bill will result in a 
$14 billion redistribution of resources from the poor to the rich. This is primarily because 
shareholders and those involved in trading allowances will be in a position to make money, 
while those with lower incomes will be paying for the increased taxes and costs.* 

Additionally, I urge you to oppose punitive taxes on the energy sector over other sectors of 
the economy. These taxes could come in many forms. A repeal of Section 199 of the 
Internal Revenue Code, but only for energy companies, will segregate one sector of the 
economy from getting a domestic manufacturers tax deduction available too all other 
manufacturers. Removing this tax deduction will pass a $13,3 bilHon tax onto every 
American family. According to Paul Schlather, a senior tax partner with 
PricewaterhouseCoopers, “Every small business in the manufacturing industry should be 
looking at this as a tax deduction. While Section 199 comes with a very complex set of rules, 
chances are small businesses will qualify for the deduction much easier than the rules 
depict.” 

Second, there have been discussions and proposals to increase the amortization period of 
the cost of geological expenses incurred in connection with oil and gas exploration within 
the U.S. According to IRS Pubheadon 535, “Business Expenses”, the current law states: You 
can amortize the cost of geological and geophysical expenses paid or incurred in connection 
with oil and gas exploration or development within the U.S. These costs can be amortized 
ratably over a 24-month period beginning on the mid-point of the tax year in which the 
expenses were paid or incurred. For major integrated oil companies (as defined in section 
167(h)(5)) these costs must be amortized ratably over a 5-year period for costs paid or 


Boreili, Deneen, “Rising energy costs triggered by cap-and-trade will harm low-income workers in inner cities." The 
Baltimore Sun. October 22, 2009. http://www.baltiraoresun.coni/health/sns-2009 1 0220803mctnewsservbc- 
capandtrade-minoriti,0,7394488.story. 

* Hutchinson, Kay Bailey and Bond, Kit, “Democrats’ hidden gas tax: Extra $I per gallon at the pump will mean all 
pain, no gain.” The Washington Times. October 21, 2009. 

htlp://www.washingtontimes.com/news/2009/ocl/21/democrals-hidden-gas-tax/?feat=honie_commentary 

* “Blockbuster Study: Working-Class Bears Burden of Cap-and-Trade.” The Institute for Energy Research. September 
29, 2009. http://www.instituteforenergyreseaich.Org/2009/09/29/blockbuster-study-working-class-bears-burden-of-cap- 
and-trade/. 
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incurred after May 17, 2006 (a 7-year period for costs paid or incurred after December 19, 
2007), 

Increasing the amortization period to seven years for only energy producing companies, is 
the equivalent of a $1.1 billion income tax increase once phased in. 

Raising taxes on oil companies by increasing the amortization period of geological and 
geophysical (G&G) expenditures makes U.S. oil and natural gas exploration projects less 
competitive globally, thereby discouraging new U.S. production and increasing the nation’s 
reliance on imported oil. Almost all large oil and gas companies ate publicly-traded entities, 
whose shares are owned by millions of investors through their 401 (k) plans, retirement plans 
and pension funds. Taxing away the earnings of those companies negatively impacts the 
ability of hard-working Americans to achieve a more financially secure future. 

Increased energy costs and regulatory burdens are going to destroy jobs in America, sending 
them overseas to countries like China and India. The Black Chamber of Commerce 
estimated cap and trade would kill over 2.7 million jobs every year through 2030. The 
Heritage Foundation estimated 1.1 million jobs lost from 2012- 2030 and 2.5 million each 
year after that. Even the liberal Brookings Institution estimated 1.7 million jobs would be 
lost per year.’ 

We ate told that these job loses will be offset with new “Green Jobs.” The Institute for 
Energy Research has released a study about the “Green Jobs” program in Germany, and 
found that not only are these jobs costly, they are also unsustainable. Government subsidies 
for the solar industry have had a net cost from 2000-2010 of $73 billion (US$) and wind 
subsidies have cost $28 billion (US$). When compared to the US economy, which is five 
times the size of Germany’s, we can see that it would cost us approximately half a trillion 
dollars. The entire wind and solar industry is dependent on government handouts including 
the “Green Jobs” we ate told arc created from this scheme. The government must pay an 
estimated $240,000 (US$) for every solar employee. As soon as the government handouts go 
away for these jobs, so do the jobs. Not only do these new jobs create a new class of people 
dependent on government welfare, they also kill productive jobs.® A Heritage Foundation 
smdy has estimated that net job losses, jobs that will be destroyed even if we take the 
government-dependent “Green Jobs” into consideration, will be 1.145 million.’ 

Increased burdens on lower class families will also come in the form of new regulations on 
home sales. The Waxman-Markey bill contains 397 new regulations, one of which requires 
almost all homes to undergo environmental inspections prior to sale. These inspections will 
increase home prices, as additional inspections and repairs increase base prices. This cost 
increase is passed on to the buyers making home ownership more difficult. This will also 


’ Borelli, Deneen, “Rising energy costs triggered by cap-and-trade will haim low-income workers in inner cities.” The 
Baltimore Sun. October 22, 2009. http://www.baltimoresun.coni/health/sns-200910220803mctnewsservbc- 
capandtrade-minoriti,0,7394488,story. 

^“Strike Three: First Spain, Then Denmark, and Now Germany. . .” Institute for Energy Research. October 19, 2009. 
http://www.instituteforenergyresearch.org/germany/Germany_Study_-_Fact_Sheet_^inal_Version).pdf. 

’ Lieberman, Ben. “Green Job Subsidies Will Destroy Far More Jobs Than They Create.” The Heritage Foundation. 
October 2, 2009. http://www.heritage.org/press/commentary/edl00209c.cfin. 
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eliminate the “fixer-upper” type homes upon which many low income buyers depend. Many- 
low income families buy less-than-perfect homes because they are cheaper and they can 
perform needed repairs and improvements themselves. If the home has to pass an 
inspection prior to sale, the seller will have to make all of the necessary improvements before 
selling the home. The cap and trade proposal considered today will make home ownership 
nearly impossible for millions of Americans.™ 

Beyond the direct economic impact of this energy tax, it will also dramatically change the 
American way of life. Increased travel and commuting costs coupled with an increase in cost 
to heat and cool homes and keep the lights on means many families will have to make a 
major shift in priorities. They will also have limited discretionary income for consumer 
purchases. Farnilies will be forced to live in smaller houses and drive smaller cars. 
Communities will be constricted because of increased commuting costs, and people will have 
fewer employment opportunities." 

With a void in U.S. based jobs, and the global economy continuing their demand, these 
manufacturing jobs will go to countries such as China who not putting economic-shackles 
disguised as climate change legislation on their economies. While the U.S. is imposing higher 
taxes and energy costs on its citizens and businesses, China is increasing its production and 
carbon emissions. The result will be the US committing economic suicide while having no 
proven effect on the climate. 

As the United States considers economic destruction and China continues to prosper, what 
will we gain for all of our sacrifice - increased job loss, higher energy costs and an increased 
burden on already strained American families? Climatologists estimate that the cap and trade 
energy tax this Committee will soon consider will at best lower the world-wide temperature 
by hundredths of a degree by 2050 and no more than two-tenths of a degree by the end of 
the century.'^ 

On top of not reducing the temperature, it also won’t reduce our usage or dependency on 
fossil fuels. In 2015, the US is expected to constime 127 billion gallons of gasoline. As a 
result of cap and trade, by 2050 we would consume 100 billion gallons of gasoline. In 2015, 
however, we will use 78 billion gallons of diesel fuel and 31 billion gallons of jet fuel. In 
2050, we will use 118 billion gallons of diesel and 48 billion gallons of jet fuel. While gasoline 
consumption is expected to slightly decrease, diesel consumption will increase by 30 billion 
gallons, and jet fuel consumption would increase by 17 billion gallons.” A recent 
Environmental Protection Agency (EPA) analysis of the Senate Kerry-Boxet draft 


™ Young, Ryan, “Cap-and-Trade Will Depress Home Prices.” Competitive Enterprise Institute. September 23, 2009. 
http7/cei.org/articles/2009/09/23/cap-and-trade-will-depress-home-prices. 

" Franc, Michael, “Cap and Trade vs. the American Dream: The House’s bill is an economic disaster that keeps getting 
worse.” The Heritage Foundation. May 22, 2009. http:/Avww.heritage.org/Press/Commentary/ed052209b.cfin. 

" Franc, Michael, “Cap and Trade vs. the American Dream: The House’s bill is an economic disaster that keeps getting 
worse.” The Heritage Foundation. May 22, 2009. http://www.heritage.org/Press/Commentaty/ed052209b.cfm. 

" Hutchinson, Kay Bailey and Bond, Kit, “Democrats' hidden gas tax: Extra $1 per gallon at the pump will mean all 
pain, no gain.” The Washington Times. October 21, 2009. 

http://www.washingtontimes.com/news/2009/ocl/21/democrats-hidden-gas-tax/?feat=home_commentaty 
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concluded that “average household consumption [of energy] would be reduced by less that 
1% in aU years.”” 

This bill is not about creating jobs; in fact it will destroy jobs and cripple the economy. This 
bill is not about helping the planet or reducing dependency on foreign oil. This bill is not 
about national security. As New York Times reporter John M. Broder wrote, “Cap and 
trade. . . is almost perfectly designed for the buying and selling of political support through 
the granting of valuable emissions permits to favor specific industries and even specific 
Congressional districts.”'^ This bill is about increased political power, plain and simple. It 
win raise taxes and energy costs on every American family and force more jobs to our 
economic competitors. 

We believe in an “all of the above” energy approach that incorporates a diverse blend of 
energy sources without raising taxes and/or increasing the regulatory burden on businesses 
and without growing the size and scope of the federal government. Thank you. 


” “Boxer Releases Chairman’s Mark of Clean Energy Jobs and American Power Act.” U.S. Senate Committee on 
Environment and Public Works. October 23, 2009. 

http://epw.senate.gov/public/index.cfin?FuseAction=Majority.PressReleases&ContentRecord_id=84691b8e-802a- 

23ad-4728-e60de8d50fea. 

Broder, John M. “From a Theory to a Consensus on Emissions.” The New YorkTimes.May 16, 2009. 
http://www.nytimes.eom/2009/05/17/us/politics/17cap.html. 
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[SUBMITTED BY SENATOR KERRY] 

Falling Behind On Green Tech 

By John Doerrand Jeffimmelt 
Monday, August 3, 2009 

America confronts three interrelated crises: an economic crisis, a climate crisis and an energy security 
crisis. We believe there's a fourth: a competitiveness crisis. This crisis is particularly evident in 
America's worldwide standing in the next great global industry, green technology. 

There is no topic of greater importance to America’s economic future. The question is whether the 
United States will lead or lag in tomorrow's global energy markets. And the difference between these 
two futures is dramatic. 

Energy in the United States costs more than $1 trillion a year — for oil, coal, natural gas, nuclear and 
renewables. This is on top of a similar sum spent on the things that use this energy - our homes, shops, 
factories and cars. That means about $2 trillion a year is at stake right here. 

Do we want to win the race to lead the next great global industry, clean energy? That is the choice 
before us. 

We are clearly not in the lead today. That position is held by China, which understands the importance 
of controlling its energy future. China's commitment to developing clean energy technologies and 
markets is breathtaking. 

Consider; Chinese cars are more than one-third more fuel-efficient than U.S. cars. China is investing 10 
times as much on clean power, as a percentage of gross domestic product, as the United States is. China 
is on track to create 1 50,000 jobs through the deployment of 1 20 gigawatts of wind power by 2020 - an 
amount equivalent to today's global total and nearly five times America's. As a result, China is already 
curbing its carbon emissions substantially. This year alone, it will abate almost 350 million tons of C02, 
as compared with business as usual. That's as much as is emitted by Argentina. 

What do Amazon, eBay, Google, Microsoft and Yahoo have in common? Two things: They are the 
world's five leading Internet technology companies, and they are all American. But when it comes to 
wind power, the most mature of the clean-energy sectors, of the top five manufacturers (Vestas, GE, 
Gamesa, Enercon and Suzlon) only one is American. Similarly, the United States is home to only one of 
the 1 0 largest solar panel producers in the world and two of the top 1 0 advanced battery manufacturers. 
How can we catch up? Not through protectionism or massive government intervention but through the 
power of good old home-grown innovation. 
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We are American businessmen. Our job is building businesses and commercializing innovation. Every 
year, GE invests 6 percent of its industrial revenue in research and development to produce more 
efficient and cleaner wind turbines, jet engines, locomotives, power turbines and appliances. Kleiner 
Perkins has invested $680 million in 48 of the most compelling new clean-energy technologies, with 
$ 1 . 1 billion more to invest. We ate trying to do our part. But our government's energy and climate 
policies are our principal obstacle to success. 

Right now, the United States has no long-term market signal to tell companies and consumers that it 
values low-carbon energy. It has no policies to discourage sending hundreds of billions of dollars a year 
overseas for energy. It does not offer adequate sustained R&D funding to be a serious competitor in this 
huge business. 

Today's policies stifle American innovation and competitiveness. But good policy can flip this dynamic. 
Five basic changes are needed: 

- Send a long-term signal that low-carbon energy is valuable. We must put a price on carbon and a cap 
on carbon emissions. No long-term signal means no serious innovation at scale, which means fewer 
American success stories. 

- Get the rules of the road right for utilities. We must make our utilities a driving force for repowering 
America, driving efficiency through incentives, a renewable electricity standard and a national unified 
smart grid, 

- Set energy standards that grow steadily stronger. America should strive to have the most efficient 
buildings, cars and appliances in the world. The savings will land in the pockets of U.S. consumers and 
businesses. 

~ Get serious about funding research, development and deployment, at scale. The federal government 
currently spends only $2.5 billion on clean-energy R&D a year — 0.25 percent of our annual energy bill. 
Sen. Jeff Bingaman's Clean Energy Deployment Administration is a good idea that would be fast and 
flexible. But more such programs are needed. 

- Fulfill President Obama's commitment to "become the world's leading exporter of renewable energy." 
We need a robust trade policy that seeks to open markets abroad - including the Chinese market - for 
U.S. clean-energy products through new trade agreements. Such policies unleash American 
competitiveness disciplined by market forces. This is widely endorsed by U.S. companies that compete 
internationally and by the broad-based President's Economic Recovery Advisory Board. 

We should carefully design policy to bring in other nations. Think of the Copenhagen climate summit in 
December as an opportunity to create world markets and momentum for a low-carbon future, just as the 
Internet set the world on course for an information-rich future. Some say we shouldn't move until China 
moves. In fact, China is moving full speed ahead — with or without us. 

There is still lime for us to lead this global race, although that window is closing. We need low-carbon 
policies to exploit America's strengths -- iimovation and entrepreneurs. We know that building such 
policies is a heavy political lift. But, without doubt, bad energy policy has cost our country dearly, and 
the costs of continuing it are incalculable. 

John Doerr is a partner in the venture capital firm Kleiner Perkins Canfield & Byers. JefiJ Immelt is 
chairman and chief executive of General Electric. 
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Introduction 

Mr. Chairman and members of the Committee on Finance, my name is Margo 
Thoming, senior vice president and chief economist, American Council for Capital 
Formation (ACCF),* Washington, D.C. I am pleased to present this testimony to the 
Committee. 

The American Council for Capital Formation represents a broad cross-section of the 
American business community, including the manufacturing and financial sectors, 
Fortune 500 companies and smaller firms, investors, and associations from all sectors 
of the economy. Our distinguished board of directors includes cabinet members of 
prior Democratic and Republican administrations, former members of Congress, 
prominent business leaders, and public finance and environmental policy experts. The 
ACCF is celebrating over 30 years of leadership in advocating tax, regulatory, 
environmental, and trade policies to increase U.S. economic growth and 
environmental quality. 

Chairman Baucus, Ranking Member Grassley and the members of the Committee on 
Finance are to be commended for their focus on how policies to reduce U.S. 
greenhouse gas emissions so as to mitigate the threat of human-induced climate 
change may affect U.S. economic recovery and job growth. Given the extremely 
weak state of the U.S. economic recovery and an unemployment rate of 10.2 percent 
last month, a cautious approach to reducing U.S. Greenhouse gas emissions are 
clearly warranted. The questions we need to ask are first, what are the likely impacts 
of bills such as the “American Clean Energy and Security Act” (H.R. 2454) or the 


* The mission of the American Council for Capital Formation is to promote economic growth through 
sound tax, environmental, and trade policies. For more information about the Council or for copies of 
this testimony, please contact the ACCF, 1750 KStreet, N.W., Suite 400, Washington, D.C. 20006- 
2302: telephone: 202.293.5811: fax: 202.785.8165: e-mail: info(d)accf.ore : website: www.accf.org 
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“The Clean Energy Jobs and American Power Act” (S.1733) on U.S economy, job 
growth and competitiveness and second, what are cost-effective strategies to slow 
both U.S. and global GHG growth? My testimony will address these key issues. 

Climate Change Policy and Economic Models: What Should We Look For 

The debate about the economic and job impacts of the current climate change bills 
before Congress has focused on the results of economic modeling from various 
government agencies, think-tanks and academia. As policymakers study options for 
reducing GHGs, they need to understand the individual strengths and weakness of the 
different models used. . In addition, they need to evaluate the reasonableness of the 
assumptions used in the models on the availability of new technologies, offsets, 
banking and other parameters of the modeling process. The impacts of most interest 
are on GDP, employment, labor productivity, investment and savings. Policymakers 
also are interested in what leverage they may have on these impacts, for example how 
to implement climate policy in ways that minimize economic costs. Most of the 
recent studies of the impact of the Waxman Markey bill rely on one of two types of 
models: macroeconomic models and input-output models. 

Strengths and Weakness of Economic Models 
• Macroeconomic models 

According to a report by Dr. Michael Canes of LMI, macroeconomic models have 
significant advantages over other types of models for understanding the near-term 
impacts of policies to limit GHG emissions. 
fhttD:/Avww. iccfglobal.org/pdf/EconomicModeling2002. pdf ). He notes that 
macro- economic models are dynamic and capture interactive effects between the 
energy and other sectors of the economy. They also capture international trade 
effects by accounting for an economy’s relationship with other economies. 
Macroeconomic models do not assume instantaneous full market adjustment but 
rather allow an economy to suffer involuntarily unemployed resources for a period 
as market participants adjust to a policy shock. In this way they capture near and 
intermediate-term adjustment costs as well as longer-term adjustment costs. Dr. 
Canes concludes that macroeconomic models are the most appropriate models to 
use when analyzing the impacts of a change in energy prices. 

For example, the Global Insight model used by organizations such as the U.S. 
Department of Energy: Energy Information Administration is an example of a 
macroeconomic model... The Global Insight model starts by assuming an economy 
is on a long-run growth path, but then allows policy initiatives (i.e. a cap and trade 
system) to shock it in such a way that it deviates from the path while adjustment 
takes place. In other words, resources become involuntarily unemployed while they 
seek their new most valuable uses, and the economy produces below its potential. 
The length of adjustment depends on the magnitude of the shock and the flexibility 
of a country’s internal markets, and can take quite a few years to fully work itself 
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out. The Global Insight model contains a financial sector as well a real sector and 
therefore allows for changes in monetary or fiscal policy, which can mitigate or 
exacerbate energy policy initiatives through changes in interest rates and their 
economy-wide effects on savings and investment. 

• Input -Output Models 

An input-Output (I/O) model depicts inter-industry relations of an economy, that is, 
it shows how the output of one industry is an input to each other industry. An I/O 
model uses a matrix representation of a nation's (or a region's) economy to predict 
the effect of changes in one industry on others and by consumers, government, and 
foreign suppliers on the economy. 

While most uses of the input-output analysis focuses on the matrix set of inter- 
industry exchanges, the actual focus of the analysis from the perspective of most 
national statistical agencies use input-output tables to assist in benchmarking of 
gross national product .Input/output tables therefore are an instrumental part of 
national accounting systems, including that of the U.S. 

While useful for national accounting purposes or for studying relationships between 
industrial sectors, I/O models are static and cannot capture the effects of rising 
energy prices on U.S. industries’ investment, employment decisions or international 
competitiveness. Because of this weakness, most government agencies, think tanks 
and academics rely on macroeconomic models when estimating the impact of a 
policy shift such as a cap and trade system to reduce GHQ emissions. 

Role of Assumptions in interpreting Economic Model Results 

Since the assumptions employed in a macroeconomic model largely determine the 
effects that a simulation of a policy changes such as a cap and trade system for 
GHGs) will have on the economy and on job growth, policymakers need to examine 
them carefully. In modeling climate policy changes, the key assumptions are the 
projections for economic growth under the baseline forecast as well as factors like 
how quickly new technology can be deployed for nuclear electric generating 
capacity, for carbon capture and store for coal and natural gas electric generation 
,and for alternative energy sources such as biomass, wind and solar power. Other 
key assumptions involve the cost of new construction for electric generating 
capacity and the amount of offsets and banking allowed. 

Recent Analyses of the Impact of Climate Change Bills on U.S. GDP and Job 

Growth 

• Macroeconomic Analysis Results 

Recent private and government macroeconomic analyses of the impact of cap and 
trade proposals such as the Waxman-Markey bill (H.R. 2454), which requires 
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reductions in covered GHGs to 1 7 percent below 2005 levels by 2020, 42 percent by 
2030 and to 83 percent below by 2050, show that there are likely to be significant 
adverse consequences for the U.S. economy and job growth.. For example, an 
analysis by the American Council for Capital Formation and the National 
Association of Manufacturers of H.R. 2454 using a version of DOE: EIA’s National 
Energy Modeling System showed that by 2020 the cost of an emission allowance 
that industry would need to purchase that year for each ton of C02 emitted would 
range from $47 to $61 dollars and $123 to $158 in 2030(see Table 1). The 
assumptions used in the low and high cost cases in the ACCF/NAM analysis are in 
Appendix A. 

The results of the ACCF/NAM analysis as well as those of other modeling efforts 
from CRA/NBCC, EIA and CBO show allowance prices rising to significant levels 
by 2030, especially when the availability of carbon capture and storage and new 
nuclear generation capacity are constrained to realistic levels(see Table 2). (See 
full study at http://www.accf.Org/media/dvnamic/3/media 387.pdf ) Other 
macroeconomic studies from CBO, DOE’s EIA and the National Black Chamber of 
Commerce(NBCC) a ( see Table 2) show emission allowance prices ranging from 
$23 to $93 in 2020 and $49 to $190 by 2030. 

Higher energy prices slow economic growth and industrial production. The 
ACCF/NAM study shows that GDP declines by as much as 0.2 to 0.4 percent in 
2020 and by up to 2.4 percent relative to the baseline forecast in 2030(see Table 1). 
GDP losses in the other studies reported in Table 2 show losses of up to 0.8 percent 
in 2020 and as much as 2.3 percent in 2030. 

Substituting more expensive renewable energy for cheaper fossil energy through 
H.R. 2454 ’s cap and trade provisions, national renewable portfolio standards for 
electricity generation, and mandating increases in energy efficiency across all 
sectors of the economy slows productivity growth and has a negative effect on 
overall U.S. employment. The ACCF/NAM analysis shows that the drag of higher 
energy prices caused by H.R. 2454 reduces total U.S. employment (net of new jobs 
created in green industries) by 80,000 jobs in the high cost case in 2020 and by 
between 1,790,000 to 2,440,000 under the low and high cost cases in 2030 
compared to the baseline forecast. Manufacturing is hard hit; it absorbs between 59 
to 66 percent of the job losses over the 2012-2030 period in the ACCF/NAM 
analysis (see Table 1). In other analyses cited in Table 2, job losses range from 
8 1 ,480 to 1 ,800,000 in 2020 and up to 2,3 1 7,000 by 2030. By 2030, economic and 
job impacts are large, due to the tightening of emission reduction targets, increased 
demand and U.S. population growth according to the results of various 
macroeconomic analyses cited in Table 2. 
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Table 1. Summary of the ACCF/NAM Macroeconomic Analysis of the 
Waxman/Markey bill (H.R. 2454) for the United States 
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• Input/Output Model Results 

Two recent analyses using static input/output models state that bills such as 
Wa<xman/ Markey would have a net positive impact on U.S. employment (see 
Table 3). For example, the Center for American Progress/Political Economy 
Research Center report claims that there would have been be a net gain of 
1 ,700,000 jobs in 2008 if policies like Waxman Markey had been in place. 


Table 2. Economic Impact of the Waxman-Markey Bill: Summary of Key Macroeconomic Modeling 

Results 


2020 


Allowance Prices 

GDP Impact 

Impact on Jobs 


(2007$ per metric ton) 

(% Change from BAD) 

(Change from BAU) 

ACCF/NAM-Low Cost’ 

$47.5 

-0.2% 

10,000 

ACCF/NAM-High Cost’ 

$61.24 

-0.4% 

-80,000 

CRA/NBCC^ 

$30 

-0.8% 

-1,800,000 

EIA- NEMS Basic^ 

$31 .7 

-0.3% 

-81 ,480 

EIA- NEMS Limited” 

$93.3 

-0.7% 

-355,210 

CBO"' 

$23 

-0.2 to -0.7% 

N/A 




2030 



Allowance Pnces 

(2007$ per metric ton) 

GDP (% Change) 

(% Change from BAU) 

Impact on Jobs 
(Change from BAU) 

ACCF/NAM-Low Cost’ 

$123.21 

-1,8% 

-1,790,000 

ACCF/NAM-High Cost' 

$158.85 

-2.4% 

-2,440,000 

CRA/NBCC” 

$49 

-1.0% 

-2,200,000 

EIA- NEMS Basic” 

$64.8 

-0,8% 

-597,000 

EIA- NEMS Limited” 

$190.5 

-2.3% 

-2,317,000 

080“ 

N/A 

-0.4 to -1.1% 

N/A 


1. "Analysis of The Waxman-Markey Bill "The American Clean Energy and Security Act of 2009" (H.R. 2454) 
Using The National Energy Modeling System” (NEMS/ACCF-NAM 2) A Report by the American Council for 
Capital Formation and the National Association of Manufacturers, August 2009. 

2. ” Impact on the Economy of the American Clean Energy and Security Act of 2009 (H,R.2454)" 

National Black Chamber of Commerce, August 2009. 

3. "Energy Market and Economic Impacts of H.R. 2454, the American Clean Energy and Security Act of 2009," 
by the Energy Information Administration, U.S. Department of Energy, August 2009. 

4. ‘The Economic Effects of Legislation to Reduce Greenhouse-Gas Emissions”, Statement of Douglas W. 
Elmendorf,” CBO, October 2009. 

The CAP/PERl report identifies some of the problems with its analysis. The report 
states, ‘There are certainly weaknesses with our use of the input-output model. The 
most important are that it is a static model, a linear model, and a model that does 

not fake into account structural changes in the economy Our model also 

assumes that a given amount of spending will have a proportionate effect on 
employment no matter how much the level of spending changes, either up or down. 

For example, the impact of spending $1 billion on an energy efficiency project will 
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be exactly 1,000 times greater than spending only $1 million on the exact same 
project.” Thus, as the CAP/PERI report admits, its analysis is incapable of 
reflecting real-world changes in prices, human and physical resource constraints, 
productivity, saving and investment, productivity, etc. That would occur when a 
cap and trade system is put in place. As a result of the inadequacy of the I/O model 
approach, the report’s finding that net U.S. Jobs would increase under Waxman- 
Markey can not be taken seriously. 


Table 3. Economic Impact of the Waxman-Markey Bill: Summary of Key Input/Output Modeling Results 


Allowance Prices 
($ per meWc ton) 

GDP (% Change) 

(% Chanqe from BAU) 

Impact on Jobs 
(Chanqe from BAU) 

CAP/PERl’ 

ACEEE” 

N//A. 

$47 

N//A. Concludes from 
various studies “the 
impact of a cap and 
trade system on U.S. 
GDP will be negligible” 
0% 

1,700,000(2008) 

424,000(2030) 


1 . "The Economic Benefits of Investing in Clean Energy,” Robert Pollin, James Heintz, and Heidi Garrett-Peltier, 
Department of Economics and Political Economy Research Institute (PERI), June 2009. 

2. "Climate Change Policy as an Economic Redevelopment Opportunity: The Role of Productive 
Investments in Mitigating Greenhouse Gas Emissions," John A. Laitner, American Council for an Energy- 
Efficient Economy, October 2009. 


Similarly, a new report by the American Council for an Energy-Efficient Economy, 
which also uses a static I/O model, states that overall employment would increase 
by 424,000 jobs in 2030. The ACEEE analysis is plagued by the same weaknesses 
as the CAP/PERl report. 

Energy Prices and U.S. Job Growth and Competitiveness 

The results of the macroeconomic analyses cited in Table 1 above suggest that 
legislation like the Waxman/Markey bill (H.R. 2454) will, by raising U.S energy 
prices, make it harder to keep the U.S. economic recovery going and to reduce the 
unemployment rate. Each one percent increase in U.S. GDP growth is 
accompanied by a 0.2 percent increase in energy use; therefore, the higher the 
price of energy, the slower the rate of economic recovery. 

A real world example of the effect that increased energy prices have on U.S. 
industry and employment can be observed by examining trends in the U.S. 
chemical industry. For example, chlorine is an essential chemical building block 
used in the production of pharmaceuticals, medical devices, safety equipment, 
computers, automobiles, aircraft parts and crop protection chemicals. Chlorine 
production in based on electro-chemistry and is one of the most energy-intensive 
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production processes. In recent years, U.S. chlorine capacity has been shut down 
because of record high electricity costs arising from high natural gas prices, 
according to the American Chemistry Council. In addition, a report by SRI 
Consulting indicates that ammonia capacity fell from 14.8 million tons in 1999 to 
13.6 million tons in 2007, an 8% reduction. Data on global natural gas prices for 
the third quarter of 2008 show that U.S. producers faced much higher prices than 
many other countries. Thus it is not surprising that much chemical production has 
migrated to lower cost locations. 

Similarly, nitrogenous fertilizers play a major role in boosting crop yields and 
ammonia is the key raw material for these fertilizers. Ammonia production has 
also been affected by sharply rising natural gas prices. According to The Fertilizer 
Institute, from 1999-2007, 25 ammonia plants have been closed and a report by 
SRI Consulting indicates that ammonia capacity fell from 15.5 million metric tons 
in 1999 to 9.8 million metric tons in 2003, a 37% reduction. Approximately 
120,000 jobs have been lost in the U.S. chemical industry since 1999, when 
natural gas prices began their sharp rise, according to the American Chemistry 
Council. 

In addition, policymakers should consider proposals to remove restrictions faced 
by the domestic oil and gas industry regarding access to both onshore and 
offshore reserves. Promoting U.S. energy supplies could lessen dependence on 
foreign sources while enhancing U.S. job growth. Further policymakers should 
avoid increasing taxes on the oil and gas industry to avoid raising the cost of 
capital for needed new investment. Improving the tax treatment for U.S. energy 
investments would also help pull through cleaner, less emitting technologies in 
the U.S. An analysis prepared by Ernst&Young for the ACCF showed that U.S. 
finns face much higher taxes on new investment than do their competitors in 
other countries(see study at http://www.accf.0rg/media/dvnamie/8/media 82.pdf I 

• Environmental Impact of Mandatory U.S. GHG Emission Reductions 

As described above, meeting the mandatory reduction targets of proposed 
legislation such as the Waxman/Markey or the Kerry/Boxer bill (S.1733) are 
likely to have a significant impact on U.S. economic and job growth due to the 
sharply higher energy prices needed to bring down emissions. However, the U.S. 
climate change policies will have virtually no environmental benefits unless 
developing eountries, whose emissions are growing strongly, also participate. As 
noted in the 2009 Council of Economic Advisers’ Report to the President, global 
concentrations of C02 in 2100 will be almost unaffected by U.S. emission 
reductions. (See Figure 1). 

The difficulties of getting major emitters in the developing world to accept 
binding emission limits is noted in an analysis by Lee Lane and David 
Montgomery, Political Institutions and Greenhouse Gas Controls, for the AEl 
Center for Regulatory and Market Studies (December 2008), concludes that 
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institutions limit the extent to which efficient policies to reduce GHGs are likely 
to be adopted. The authors note that there are no third parties to enforce climate 
policy agreements and nations differ widely in their interest in restricting GHG 
emissions. Therefore, high transaction costs will attend efforts to reach and 
maintain broad GHG controls. So far, these transactions costs have blocked 
agreement and there seems little reason to expect that these constraints will soon 
vanish. The most likely course for future climate policy is drift and fragmentation, 
the authors conclude. 

Figure 1. Global C02 Concentrations: 

Carbon emissions are projected to rise over the next several decades 

Ports, pet rriilhon 



1990 .2000 2010 2020 2030 2040 2050 2060 2070 2080 2090 

Source: Economic Report of the President, Annual Report of the Council of Economic Advisers, 
January 2009, Chart 3-6, pg 124, 

Thus, without strong international participation to reduce GHGs, the slower U.S. 
economic and job growth that would result from the emission reduction targets 
being debated by U.S. policymakers would yield little environmental benefit. 

• Conclusions 


To be effective, policies to reduce global GHG emission growth must include 
both developed and developing countries. Polices that enhance technology 
development and transfer are likely to be more widely accepted than those that 
require sharp, near- term reductions in per capita energy use. Extending the 
framework of the Asia Pacific Partnership on Clean Development and Climate 
and other international partnerships will allow developed countries to focus their 
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efforts where they will get the largest return, in terms of emission reductions for 
the least cost. 

Finally, if the United States does adopt a mandatory greenhouse gas emissions 
reduction program, serious consideration should be given to implementing a 
carbon tax rather than an EU style cap and trade system. A key component of any 
mandatory U.S. program should be allowing emissions to increase as both 
economic growth and U.S. population increase. 



169 


Senate Finance Committee 

Climate Change Legislation: Considerations for Future Jobs 
November 10, 2009 

Responses to Questions for Dr. Margo Thornlng, Senior Vice President and Chief 
Economist, American Council for Capital Formation 


Questions from Senator Baucus 

1 . You have stated that climate legislation will result in a loss of up to 2.4 million jobs by 
2030, Your conclusion was based on a version of an economic model created by the 
Energy Information Administration, but I understand the input assumptions are not 
provided in your study. Would you be willing to release all of the assumptions that went 
into your analysis? 

Answer : 

The assumptions that went into the ACCF/NAM analysis of the Waxman Markey bill 
were inadvertently omitted from the testimony submitted to the Committee on November 
9*, 2009. A corrected version was sent later on the O*, it contained the assumptions used 
in the analysis (see especially pages 13 and 46 in the flill report at 
http://www.accf.Org/media/dvnamic/3/media 387.tidf 


The main assumptions used in the ACCF/NAM study are pasted in below for you’re your 
convenience: 
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ACCF/ NAM Low and High Cost CASE SPECIFICATIONS 


For Waxman Markey Analysis 



1 4 ^UghCoit, 

fc ^ 4 $ 

TECHNOLOGY BLTLD CONSTRAINTS (2030 Build Limits) 

NUCLEAR 

10 GW 

25 GW 

IGCC w SEQUESTRATION 

15 GW 

30 GW 

BIOMASS 

Max 3 GW/year 

Max 5 GW/year 

WIND 

Max 5 GW/year 

Max 10 GW/year 

NGCC w SEQUESTRATION 

15 GW 

30 GW 

TECHNOLOGY TOTAL CAPITAL REQUIREMENT (2007 S/kW) 

NUCLEAR 

3318 

3318 

IGCC 

2378 

2378 

NGCC 

948 

948 

SUPERCRITICAL PC 

2,058 

2,058 

IGCC w SEQ 

3,4% 

3,496 

NGCC w SEQ 

1,890 

1,890 

WL\D - ONSHORE 

1,923 

1,923 

WIND OFFSHORE 

3,851 

3,851 

BIOMASS 

3,766 

3,766 

OTHER SPECIFICATIONS 

OFFSETS(AnDual) 

1,000 MMT(95% 
domestic, 5% 
international) 

1,000 MMT(95% 
domestic, 5% 
international) 

OIL PRICE PROFILE 

AE02009 

AE02009 

NATURAL GAS PRICES 

Not Constrained 

Not Constrained 

CELLULOSIC ETHANOL 

With HR6-NOI 

Constrained 

With HR6 - Not 
Constrained 

BANKING 

5,000 MMT 

5,000 MMT 

HR6 

YES 

YES 

ALLOWANCE PRICES 

(Annual Growth) 

Constrained to 10% 

Constrained to 10% 

STRATEGIC RESERVE 

Not modeled 

Not modeled 
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Question from Senator Baucus: 

2. Several news recent reports indicate that China is making great strides in the 
development and manufacture of clean-energy technology. An August 2009 Christian 
Science Monitor article notes that Chinese factories already make a third of the world’s 
solar cells - six times more than the U.S., and that last year China graduated 17 PhDs in 
the field of underground coal gasification, while only two others graduated in the rest of 
the world. 

Please comment China’s green technology developments and the impact these will have 
on green technology and jobs in the United States. Please also share your thoughts on the 
U.S.’s opportunity to engage in similar technology development and job creation, such as 
through incentives like the new advanced energy manufacturing credit that Congress 
passed in February. 

Answer : 

China has become an important supplier for equipment used to generate renewable 
energy including wind and solar power. In addition, they are trying to develop clean 
energy technology for batteries so as to be a leader in the all- electric car industry. 
Having a strong competitor like China will challenge U.S. engineers and manufacturers 
to come up with even better products. Given China’s lower costs of manufacturing it will 
difficult for the U.S. to compete on price alone. 

One solution which could help offset China’s competitive advantage is to expand the 
Advanced Energy Manufacturing Tax Credit in the ARRA Act of 2009. The 30 percent 
tax credit is only available for projects completed with 4 years of their tax credit 
acceptance. Extending the time period for the tax credit and broadening the types of 
technologies for which investments can qualify for the tax credit could be help&l. The 
cuirent U.S. tax code treats energy investments relatively poorly, compared to our 
international competition. For example, a 2007 report by the American Council for 
Capital Formation, an international comparison of the tax treatment of energy 
investments prepared by Ernst &Young, shows that the U.S. has the slowest deprecation 
and highest effective tax rates for a wide range of energy investments (see full report and 
especially Tables 1 and 7 at httD://www.accforg/media/dvnamic/8/media 82.pdf . 


Questions from Senator Cantwell 

1 . In addition to thinking about the costs of policy action on climate change, we need to be 
just as aware of the potential costs of inaction. There is going to be tremendous energy 
growth, particularly in the developing world, over the next century. Energy is already a 
$6 trillion market, and it is growing fast. I want to be sure that the United States is the 
world’s leading supplier of clean energy technologies to meet the exploding world 
demand. 
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• How should policymakers create and structure incentives that enable US leadership 
in clean energy technologies? Is a consistent, stable price on fossil carbon an 
effective or necessary component? 

• How do you think we should balance the protection of existing industries with the 
promotion of future industries? Isn’t there a real risk that if we fail to create the right 
investment incentives at home, we may miss out on the lucrative opportunities that 
will accompany global leadership in clean energy? 


Answer : 

One way to promote U.S. leadership in energy efficiency and clean-energy technology is 
to reduce the cost of capital for new investment by improving depreciation and reducing 
the corporate tax rate. For example, a 2007 report by the American Council for Capital 
Formation, an international comparison of the tax treatment of energy investments 
prepared by Ernst &Young, shows that the U.S. has the slowest deprecation and highest 
effective tax rates for a wide range of energy investments (see fiill report and especially 
Tables 1 and 7 at httD://www.accf.org/media/dvnamic/8/media 82.Dd£ Reducing the tax 
burden on U.S. investment would help promote all kinds of technologies including that 
for energy efficiency and for clean technologies. As global economies recover from the 
current recession, energy prices demand and prices will rise, thus creating a market for 
energy efficient investments without the need for a price on carbon provided by 
government. In addition, 30 states already have renewable energy mandates, these 
mandates will support additional private sector resources going into clean energy. The 
desire to reduce U.S. GHGs needs to be tempered with the realization that developing 
countries will be the leaders in global GHG production in the future; in fact, China’s 
GHG emissions are now larger that those of the U.S. The Copenhagen Accord, reached 
at the COP 15 meetings shows how very difficult it will be to get developing countries to 
curb their emission growth. . Given that fact, the U.S. should be very careful about 
imposing costly additional GHG reduction mandates on U.S. households and business as 
the cost is likely to exceed the benefit. 

Assuming that the U.S. does adopt a cap and trade system for GHG emissions or puts a 
price carbon, the best policy would be to support the workers whose jobs are lost when 
U.S. produced goods become less competitive. Subsiding carbon intensive industries 
through tariffs on imports from countries without curbs on GHGs or direct payments to 
companies would lead to inefficient production and waste of taxpayer dollars. A better 
approach is to protect older workers who can not easily be retrained with monthly support 
such as unemployment compensation until they retire. 

2 One of the most important ways we can stimulate economic growth and job creation 
through climate policy is by creating consistent price signals and long-term incentives for 
investment in innovation and new energy technologies. 

• In any policy involving the auctioning of emissions allowances, do you think that 
price controls — ^both price floors and ceilings — are necessary to manage volatility 
and uncertainty? 
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• Would a well-designed, price collar (i.e. explicit upper and lower bounds for the 
price of allowances) provide sufficient assurances for substantial investment in 
capital-intensive, low-carbon energy systems such as CCS and nuclear, as well as 
other, more conventional 

Answer: 

If the U.S. does adopt additional programs to reduce GHGs, a tax on carbon emissions 
or a cap and trade system with price floors and price collars would be the best 
approach. Such policies would reduce the volatility and uncertainty about energy prices 
for business investment and householder’s purchases of diuable equipment since they 
would have a more information about future energy prices. 


Questions from Senator Menendez 

1. In your testimony, you state “US climate change policy will have virtually no 
environmental benefits unless developing coimtries also participate”. I completely agree 
that curbing the greenhouse gas emissions of developing countries is absolutely crucial to 
combating climate change - and I am convinced that this should be one of our top 
priorities. 

Realistically however, the United States will not get a climate treaty without first leading 
the way. We are a global power. Our actions send a powerful message to the rest of the 
world. For years our message was that we want to ignore climate change and continue to 
pollute as long as we want. Our new message must be that we are willing to put our 
money where our mouth is on climate change. Your testimony presents us with a false 
choice - do nothing because they will do nothing, or do nothing until they do something 
first. 

How do you propose to get nations with one tenth the per capita income as the United 
States to seriously tackle climate change without the United States leading the way? 

2. Why doesn’t your study project the costs of not acting on climate change? Do you plan 
on updating your study to include these costs or do you not believe in climate change or 
that it is caused by human actions? Abating climate change will seem quite cheap when 
food production starts dropping, more powerful storms wreck our coasts, heat waves 
endanger the health of the elderly, and when millions of climate refugees leave their 
homelands in search of a habitable place to live. 


Answers to : 

Question 1: 

Reducing global GHGs requires a global approach based on the spread of existing 
technologies for cleaner energy, energy efficiency and conservation as well as the 
development of new technologies. Developing countries like China and India have made 
it clear that economic growth is their top priority. Further, the recent COP 15 meeting 
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shows the extreme difficulty of getting developing countries to place a higher priority on 
reducing their GHGs because they know that economic growth requires additional energy 
use. There is little reason to think that if the U.S. adopts binding OHG emission targets 
such as those in the Waxman Markey bill, that the Chinese or Indian will also agree to 
significant cuts. Both countries have millions of citizens living in severe poverty, thus 
maintaining the economic growth required for political stability means that improving 
access to reasonably priced energy must be a top priority. Similarly, U.S. policymakera 
must bend every effort to reduce the unacceptably high levels of unemployment and 
restore economic growth. It is unlikely that the U.S, public will be willing to allow 
Congress and the Administration to send billions of taxpayer dollars to countries like 
China and India to pay them to switch from coal fired to natural gas or nuclear or 
renewable electricity generation. Therefore, programs like the Asia Pacific Partnership 
on Development and the Major Economies Initiative with their focus on technology 
transfer and economic development should be continued. Research to develop cleaner 
energy sources, carbon capture and storage and energy efficiency should also be 
accelerated in the U.S. as will as globally. As new technology becomes cheaper, 
developing coimtries will want to adopt it because it reduces energy costs as well as 
having positive environmental benefits. 

Question 2. 

None of the mainstream economic analyses of the Waxman/ Markey bill based on 
macroeconomic models from the EPA, EIA, private energy modeling firms or academic 
organizations attempt to model the economic effects of warmer temperatures or change in 
rainfall and snow patterns on U.S. economic activity. GHG emission from anywhere on 
the globe impact GHG concentrations globally and thus, presumably, impact 
temperatures, thus it would be impossible to model the economic impact of temperature 
and rainfall changes caused by the U.S. adopting legislation like Waxman/ Markey or 
Kerry Boxer. The EPA report on the Kerry Boxer bill notes that “this analysis doesn’t 
quantify the impacts of higher temperatures and other effects of increasing GHG 
concentrations” ^age 28 of EPA’s October 23’’* analysis.) The macroeconomic models 
are designed to quantify the economic effects on countries of changes in how they use 
and produce energy as a result of a policy shock like the Waxman Markey or Kerry 
Boxer bill. Since we can not predict whether developing countries will curb their GHG 
growth it is not possible to isolate the impact on the economy due solely to the actions of 
the U.S. 

Sacrificing current economic growth not only in the U.S. but also in developing countries 
(if they try to substitute more expensive energy for cheaper fossil fuel energy) means that 
more people will live in poverty due to slower economic progress. For example, analysis 
by John Holdren, President Obama’s Science Advisor, shows that maternal and 
childhood poverty is by far the largest contributor to global mortality. Climate change is 
at the bottom of Holdren’s list, in terms of its impact on global mortality. 

However, the EPA, in a separate analysis has quantified the impact of the U.S. going it 
alone in reducing its emissions. Below is a figure from the President’s Economic Report 
for 2009. Figure 1 shows that without strong participation from developing countries, 
U.S. emission reductions would not make much of an impact on in reducing global GHG 
concentrations by the end of this century. In its October 23 report on Kerry Boxer, EPA 
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makes the same observation about the fact that unless there are large cuts in emissions by 
developing countries it will not be possible to keep GHG concentrations below 647 ppm 
in 2100. 


Figure 1. Global C02 Concentrations: 

Carbon emissions are projected to rise over the next several decades 


Parts per rniition 



Source: Economic Report of the President, Annual Report of the Council of Economic Advisers, Januarj' 2009, 
Chart 3-6, pg 124. 
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Questions from Senator Cornvn 

1. Do you agree with analyses that suggest Aat the 2.25% allocation in both the Waxman-Markey 
and Kerry-Boxer bill adequately protects the domestic refining industry from trade competition 
and job loss? 

2. If you were to develop a strategy to limit the growth in greenhouse gas emissions, what 
would be the most efficient and environmentally effective policy that protects against 
negative impacts on the economy? 

3. Do you think the EPA's analysis of Kerry-Boxer adequately addresses the effects of additional 
EPA mandates on various sectors, and further EPA regulation of greenhouse gases not excluded 
by the bill? Were all of the costs associated with these requirements considered? 

Answers to : 

Question 1: 

The 2 . 25 % allocation for domestic refiners is inadequate to protect the industry from loss 
of jobs and increased imports of refined products. In a recent paper, “ A Misleading 
Analysis of Allowance Allocations to Refiners” , Dr. David Montgomery of Charles 
River Associates states that it would take a 6% allocation to cover refiners’ allowance 
purchase costs that will not be recovered through higher prices to consumersfsee 
Appendix A for full paper). He notes that a White Paper being circulated claims that 
refiners will be able to pass 65% of the costs of allowances required to cover process 
emissions from refining through to retail customers. U.S. refiners will be subjected to 
this new penalty, but imported gasoline and other refined products will not. The White 
Paper bases its claim on the argument that imports of refined products, principally 
gasoline, will not restrain price increases, and that a simple economic formula implies 
that the passthrough will be 65%. Dr. Montgomery notes that two reasons are given for 
the claim that imports will not restrain price increases; 1. product imports have not 
increased except “temporarily” in response to disruptions like Hurricane Katrina, because 
of the U.S. “boutique fuels” regulations that caimot be met by imports; and, 2. domestic 
refiners “dominate” the market and can somehow prevent price increases. They have 
their facts wrong on both of these, and fail to understand the fundamental supply and 
demand forces at work in gasoline markets. 

Second, the statistic that domestic refiners produce 90% of refined products supplied in 
the U.S. says nothing about their ability to raise prices. Prices are determined by the 
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marginal source of gasoline - the source where production will expand and contract when 
prices change. The Federal Trade Commission puts it that "The price of gasoline in [one 
area] is ultimately constrained by the price of the marginal supply of gasoline from 
another area]. ... Marginal supply is the swing supply that would enter the maiket if 
prices rose and exit the market if prices fell.” There is nothing wrong with the formula 
that the paper uses to calculate the passthrough percentage, but it is incorrect to use 
demand elasticity when imports are the marginal supply. The paper uses the formula to 
calculate how much of a cost penalty imposed only on U.S. refiners could be passed on to 
consumers, when competing imported products have no cost increase. As the FTC has 
pointed out, "Individual firms may have little or no market power even if industry 
demand is inelastic. It is a mistake to equate low demand elasticity with the ability of a 
firm to exercise market power."’ 

Dr. Montgomery concludes that the cost of allowances to cover these emissions would be 
approximately 8 cents per gallon, according to the same paper, so ttet ability to pass 
through only 65% of allowance cost would leave the refiner with an unrecovered cost of 
about 3 cents per gallon. Since the White Paper claims that the total cost of allowances 
for process emissions is about I cent per gallon, and that the 2.25% allocation would 
cover that entire cost, the paper’s own formula applied to the 3 cent per gallon 
unrecovered cost leads to the recommendation that refiners should initially be allocated 
more than 6% of all allowances to cover their tmrecovered costs associated with 
consumer use of fuels. 

Question 2: 

First, to protect the economy and encourage reduction in U.S. GHG emissions the U.S. 
tax code should be improved to reduce the cost of capital for new investment (see answer 
above to Senator Cantwell’s questions and ACCF international comparison of the tax 
treatment of energy investments at http://www.accf org/media/dvnamic/8/media 82.pdf 
As discussed above, the U.S. should improve depreciation allowances and reduce the 
coiporate tax rate for new energy investments of all types. Non profit organizations such 
as rural electric coops should be provided with low cost loans or other provisions to 
reduce their cost of new investment. Second, the U.S. should consider adopting a small 
carbon tax on fossil fuels ($5.00 per ton, for example) and use the money for research and 
development of carbon capture and storage, nuclear generation, renewables, energy 
efficiency, etc. 
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Qaestion 3: 

The Keny-Boxer bill (S. 1 733) does not contain any of the Clean Air Act (CAA) 
exemptions included in the Waxman Maritey bill (H.R. 2454), so that EPA CAA 
rulemakings would continue in addition to the cap-and-trade program. 

EPA’s report on the economic impact of the Keny-Boxer bill is based on its earlier 
modeling of the H.R, 2454. EPA did not engage in a new analysis of S. 1 733. EPA’s 
failure to do an analysis of the impact of having both a cap and trade system to reduce 
GHGs and also having EPA regulate emissions under the CAA means that its cost 
estimates are likely to be severely understated. 

Two other points about EPA’s Kerry Boxer analysis bear mentioning. First is the 
assumption used in most of EPA’s scenarios about new nuclear plants for electricity 
generation? The EPA report says that the new KB report is based on their Waxman 
Markey analysis which assumes a 150% increase in the number nuclear plants by 2050. It 
seems likely that that is also the number assumed for the KB report. The U.S. currently 
has approximately 100 nuclear plants, to increase that number by 150% would mean that 
we would have to build 150 new plants by 2050, or about 4 per year for the next 4 
decades. Since we haven’t built a nuclear plant in the last 30 years in the U.S., this 
assumption seems highly imlikely. See slide 17 for the details of the EPA nuclear 
assumptions at http://www.epa.gov/climatechange/economics/pdf3/HR2454 Analvsis.pdf 

The significance of this is of course that when you assume a large number of carbon free 
sources of electricity will be put in place, the cost of reducing GHG emissions is 
substantially reduced. Thus the allowance prices and economic impacts shown in Table 4 
on page 17 of the new Kerry Boxer report (attached) are likely to be seriously 
underestimated. 

Second, The EPA’s Kerry Boxer analysis also assumes that the “institutions are put in 
place to process the domestic and international oflsets need to realize reductions on the 
magnitude shown in the analysis (see page 20, 1“ full paragraph of the EPA report). 

This assumption, if it came true, would allow U.S. companies to purchase less costly 
offsets from developing countries which have emission reduction targets in place. In 
reality, the assumption is not likely to be realized since China and India have made it 
quite clear they will not undertake programs that would set limits on their emissions. 

Thus U.S. companies would not be able to tap into that market under the current 
provisions of the Waxman Markey and Kerry Boxer bills and would likely face much 
higher prices for emission allowances than shown in the EPA analysis. 
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Appendix A 


A Misleading Analysis of Allowance Allocations to Refiners 


W. David Montgomeiy 
Charles River Associates 


A white paper is circulating that asserts refiners will be overcompensated by a 2.25% allowance 
allocation.’ This conclusion is incorrect, and indeed the assumptions and calculations in the 
paper support the opposite conclusion, that it would take a 6% allocation to cover refiners’ 
allowance purchase costs that will not be recovered through higher prices to consumers. 

The paper claims that refiners will be able to pass 65% of the costs of allowances required to 
cover process emissions from refining through to retail customers. U.S. refiners will be 
subjected to this new penalty, but imported gasoline and other refined products will not. The 
paper bases its claim on the argument that imports of refined products, principally gasoline, will 
not restrain price increases, and that a simple economic formula implies that the passthrough will 
be 65%. Two reasons are given for the claim that imports will not restrain price increases: 1 . 
product imports have not increased except “temporarily” in response to disruptions like 
Hurricane Katrina, because of the U.S. “boutique fuels” regulations that cannot be met by 
imports and 2. Domestic refiners “dominate” the market and can somehow prevent price 
increases. They have their facts wrong on both of these, and fail to understand the fundamental 
supply and demand forces at work in gasoline markets. 


First, as the chart below shows, imports of finished gasoline and blendstocks have increased 
dramatically since the mid-nineties, contradicting the statement in the paper that “The only times 
imports increase is at times of outages of U.S. refineries (e.g. after Hurricane Katrina) but as 
soon as U.S. capacity is back up and running, imports diminish again.”’’ This statement is simply 
wrong, and as a factual matter the authors seem to have missed the increase in blendstocks, 
which are then mixed with oxygenates in the U.S. to meet U.S. requirements. 


- Dr. Montgomery is Vice President of Charles River Associates and among other recognitions received the 2004 
“Publication of Enduring Quality” award from the Association of Environmental and Resource Economists for his 
1972 publication that laid the theoretical foundation for analysis of emission trading. Conclusions in this paper are 
his own and do not necessarily reflect those of Charles River Associates. 

^ An Analysis of the Potential Impact of U.S. Climate Legislation on the International Competitiveness of U.S. 
Refiners, no authors or source named 
’ Ibid. p. 4. 
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Figure 1: Gasoline imports into PADDI 



Source: US Energy Information Administration, Form 814 


Second, the statistic that domestic refiners produce 90% of refined products supplied in the U.S, 
says nothing about their ability to raise prices. Prices are determined by the marginal source of 
gasoline - the source where production will expand and contract when prices change. The 
Federal Trade Commission puts it that "The price of gasoline in [one area] is ultimately 
constrained by the price of the marginal supply of gasoline from another area], ... Marginal 
supply is the swing supply that w'ould enter the market if prices rose and exit the market if prices 
fell.”’ 

Imports have been that marginal source for many years. The difference in cost between shipping 
products and shipping crude oil has narrowed, and large, new product tankers with lower cost are 
already appearing as Middle Eastern refiners start to serve more and more distant markets. 
Moreover, it is the shares of individual U.S. refiners that antitrust agencies use to measure 
market power, not the total share of all refiners, and by that measure the U.S refinery industry is 
not concentrated. 

In its 2008 report, GAO concluded that the refinery industry overall in the U.S. was not 
significantly concentrated, and that imports of refined petroleum products were likely to negate 
the potential for refiners to exercise market power in the sale of gasoline, GAO analyzed the 
level of concentration among refiners operating in a number of regions of the United States: (i) 
the Pacific Northwest, (ii) the West Coast; (iii) the Gulf Coast; (iv) Chicago; (v) the Mid- 
Continent; and, (vi) New York Harbor. Refineiy markets in the Gulf Coast and Mid-Continent 
regions were found to be not concentrated; refinery markets in the Midwest (Chicago), Pacific 


’ Final Report of the Federal Trade Commi,ssion, Midwest Gaswline Price Investigation (Mar. 29, 2001), available at 
http://www.ftc.gov/os./'2001/Q3/mw£a8rpt.htm . 
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Northwest and West Coast regions were identified as moderately concentrated, with GAO noting 
that "West Coast regions have access to imported gasoline ... this clearly helps to mitigate 
potential issues of ... concentration.” While GAO identified the New York Harbor region as 
highly concentrated, the "measure of concentration probably overstates the actual concentration 
[of] the market" because "foreign and Gulf Coast refineries ship a significant amount of gasoline 
into the East Coast." These shipments make the exercise of "market power ... lower than the 
HHI would indicate."'’ 

The FTC 2006 large-scale investigation into the petroleum industry concluded that, nationally, 
the U.S. refinery industry is not concentrated. PADD level data also show that regional refinery 
markets are, with the exception of PADD 1, not concentrated, or only slightly moderately 
concentrated. PADD I, which consists of refineries in the East Coast, is considered highly 
concentrated, but, as both the FTC and GAO recognize, imports of gasoline into PADD I (from 
the Gulf Coast and foreign sources) constrain refiners' ability to exercise market power.’ 

There is nothing wrong with the formula that the paper uses to calculate the passthrough 
percentage, but it is incorrect to use demand elasticity when imports are the marginal supply. 
The paper uses the formula to calculate how much of a cost penalty imposed only on U.S. 
refiners could be passed on to consumers, when competing imported products have no cost 
increase. As the FTC has pointed out, "Individual firms may have little or no market power even if 
industry demand is inelastic. It is a mistake to equate low demand elasticity with the ability of a firm to 
exercise market power."* 

To calculate cost passthrough when imports are the marginal supply that constrains price 
increases, the elasticity of demand used in the formula should be replaced by the elasticity of 
supply of imported products. Based on the observation that product imports have increased 
dramatically even without this cost penalty, that elasticity of import supply is likely to be very 
large. With an import supply elasticity of even 5, indicating that a 1% cost advantage would lead 
to a 5% increase in imports, the pass-through would drop to below 10%. 

^ United States General Accountability Office, Energy Markets: Analysis Of More Past Mergers Could Enhance 
Federal Trade Commission's Efforts To Maintain Competition In The Petroleum Industry at 27-29 (September 

2008). 

Federal Trade Commission, Investigation Of Gasoline Price Manipulation And Post-Katrina Gasoline Price 
Increases at 25, 35 (Spring 2006), available at 

http://www.ftc.gov/reports/060518PublicGasolinePriccsInvcstigationReportFinal.pdf and United States General 
Accountability Office, Energy Markets: Mergers and Other Factors that Affect the U.S, Refining Industry 9-14 (July 
15, 2004) (Testimony of Jim Wells, Director, National Resources and Environment, Before the Subcommittee of 
Energy and Air Quality, Committee on Energy and Commerce, House of Representatives); Federal Trade 
Commission, The Petroleum Industry: Mergers, Structural Change, And Antitrust Enforcement at 191 (August 
2004), available at 

http://www.ftc.gov/os/2004/08/040813mergersmpetrolberpt.pdf . 

® Federal Trade Commission, Market Forc^, Anticompetitive Activity, and Gasoline Prices: FTC Initiatives to 
Protect Competitive Markets at 15, n. 24 (July 15, 2(X)4) (Testimony Presented By William E. Kovacic, General 
Counsel, Before the Subcommittee of Energy and Air <^lity. Committee on Energy and Commerce, House of 
Representatives Hearing on the Status of the U.S. Refining Industry), available at 
http://vvww.ftc.gQv/os/2004/07/0407I5gaspricetestimonv.Ddf . 
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However, there is a calculation for which the formula is relevant. That is for determining the 
passthrough of allowance costs to cover emissions from fuel use for which refiners are also 
responsible. Imported product is also subject to the requirement that the importer obtain 
allowances to cover C02 emissions when the fuel is burned, so that the elasticity of demand for 
gasoline will determine the amount of cost passthrough. Despite an attempt to gloss this over,’ 
the formula used in the paper is precisely the correct formula to use for calculating passthrough 
when domestic and imported fuels do bear the same cost. 

The cost of allowances to cover these emissions would be approximately 8 cents per gallon, 
according to the same paper, so that ability to pass through only 65% of allowance cost would 
leave the refiner with an unrecovered cost of about 3 cents per gallon. Since the paper claims that 
the total cost of allowances for process emissions is about 1 cent per gallon, and that the 2.25% 
allocation would cover that entire cost, the paper’s own formula applied to the 3 cent per gallon 
unrecovered cost leads to the recommendation that refiners should initially be allocated more 
than 6% of all allowances to cover their unrecovered costs associated with consumer use of fuels. 


“ . . .the passthrough rate would likely be significantly higher for the allowance costs associated with the carbon 
content of refined products, since that is a uniform cost across the entire industry and is applied to imports as well as 
to domestic production.” Op. cit., p. 5. 
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Testimony of Van Ton-Qulnlivan 
Director, Workforce Development and Strategic Programs 
Pacific Gas and Electric Company 

Before the 

Committee on Finance 
United States Senate 

Legislative Hearing on Climate Change Legislation: Considerations for Future Jobs 

November 10, 2009 

Chairman Baucus, Ranking Member Grassley, and Members of the Committee, I am honored to 
appear before you this morning to offer my views on workforce training and development issues 
facing the United States electric utility sector as we transition to a new energy economy, 

1 am Van Ton-Quinlivan, Director of Workforce Development and Strategic Programs at Pacific 
Gas and Electric Company (PG&E). PG&E is California’s largest utility, providing electric and 
natural gas service to more than 15 million pieople throughout northern and central California. 

Our work on energy efficiency, demand response and support of clean generating technologies is 
part of abroad pjottfolio designed to provide advanced energy solutions to our customers. To 
suppiort these efforts, we have established programs aimed at ensuring that we have the workforce 
available to build, operate and maintain these vital resources. 

As our sector looks ahead, we see an aging infrastructure, the advent of new prower generation, 
electricity delivery and end use teclmologies, and a workforce with an average age ranging from 
the inid-40s to 50-years old. These demographics present a particular challenge to the industry 
because electric power employees traditionally retire at 55. In fact, over the next five years, 30 to 
40 psercent of electric utility industry’s workforce is eligible to retire, and at PG&E, we expect 
that number to be closer to 40 percent. These expected retirements are from the ranks of workers 
needed to maintain our existing infrastructure and do not include workers needed to deploy and 
maintain new technologies and infrastructure. 

We employ roughly 20,000 people - administrative, management, construction, technicians, 
engineers, linemen, energy auditors, and others. PG&E, as with all utilities, provides a range of 
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employment opportunities for workers with various skills and education levels. Utilities are 
unique in that we are located in eveiy community across the country, from large cities to small 
towns. The need for a reliable stream of workers for our sector will touch every state and region 
of the country, some more than others. 

At the same time, according to studies conducted by the National Commission on Energy Policy, 
Clean Edge, and Pew Charitable Trusts, not only will our sector need to replace a large segment 
of the existing workforce in the next five years, but we will also need to ensure that there is a 
workforce able to fill jobs in those sectors that support our indnstiy, for example, welders, sheet 
metal workers, energy auditors, building maintenance engineers, accountonts, and architects. 

In fact, according to a study conducted by the Brattle Group, our industry is poised to make 
approximately $2 trillion in capital expenditures over the next 10 to 20 years to meet future 
demand and replace our current infrastructure. This investment will occur not only in power 
generation, but also transmission, distribution, customer service and energy efficiency. This is a 
significant amount of capital that will flow into our sector, and out. At the same time, we have 
seen an uptick in capital flowing to the clean tech sector. For example, along with investment 
flowing to biotech, software and medical devices, clean energy technologies alone saw $3.3 
billion of venture capital flow toward it in 2008, according to New Energy Finance, with $13.5 
billion flowing globally. 

Before making these massive capital expenditures in infirastructure and the training programs to 
support them, clear direction from Congress is needed with regard to our nations’ energy and 
climate policy. 

Congress has taken many important steps in recent years that begin to provide our industry with 
that policy direction, including provisions in the American Recovery and Reinvestment Act to 
advance smiut grid and renewable energy technologies and steps to rationalize critical energy tax 
policies, many of which this Committee and its members, in conjunction with others, helped to 
advance; renewable energy tax credits for solar, wind, hydroelectric, and other sources; 
innovative options that help monetize tax credits; bonus depreciation; and tax credits for energy 
efficient buildings, windows and appliances. These have all been critical and this infusion of 
resources has the potential to facilitate actions that will both drive technology and advance 
workforce training. However, many of these actions have been temporary or time-limited. And, 
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for an industry that makes long-temn capital decisions, deploys assets with long lead times, and 
has an employee tuin-over rate that is below the national average, we need a clear, long term, 
national policy direction that builds off this strong foundation. Doing so will help unlock more of 
this investment and send the signal to our industry regarding the types of expenditures we need to 
make and the workers we will need to hire. 

Some state policies have helped bring the country to the cusp of capitalizing on the development 
and deploynaent of new energy technologies. For example, according to Clean Edge, a host of 
start r^s such as smart grid networking companies, high efRciency window and green building 
material providets and others have emerged in pockets around the country. This is in addition to 
renewable manufacturers and developers. We believe that state policies alone are not sufficient 
to expand these clean energy opportunities, including new nuclear, carbon capture and storage, 
sijjiificant new transmission and pipeline capacity, renewable energy - and see them materialize 
nationally. 

In addition, training in the skills necessary to support the energy sector has not been a national 
priority for many years. It is no longer certain that this vital sector will be able to draw from a 
deep pool of highly skilled, technically trained individuals to build and maintain electric systems, 
particularly those based on new technologies or those that have not been deployed in decades. In 
fact, according to a report issued by the National Commission on Energy Policy (NCEP), in 
which PG&E participated, this capacity has eroded over the past two decades. As a result, the 
electric power sector is facing the challenge of having an aging workforce that is nearing 
retirement and a Umited pool of skilled workers to fill open positions. Retirements in the electric 
sector have the potential not only to jeopardize the ability of the industry to maintain the nation’s 
current electric infrastructure, but present great challenges in terms of having the skilled 
workforce to support next-generation technologies including power plant technologies, new 
metering technologies, and the back-office operations required to support them. 

The NCEP Task Force on America’s Future Energy Jobs (Task Force) brought together 
representatives from labor, the electric power industry, and the training and educational sectors to 
better understand and start to address these issues. Task Force members commissioned Bechtel 
Power, Inc. to provide estimates of the workforce needed to design and construct the new 
generation associated with a transition to a low-carbon economy. The Task Force members also 
estimated the workforce needed to build the supporting infrastructure for these next-generation. 
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low carbon technologies, including transmission lines, pipelines. Smart Grid and energy 
efficiency. The group sought to move beyond anecdotes about “green jobs” to evaluate 
workforce needs associated with building and supporting energy infrastructure for a future low- 
carbon energy system, what the group called “future energy jobs”. After estimating the future 
workforce demands, the group assessed the ability of fhe current workforce training system to 
meet this demand and made recommendations on how to better align workforce supply with 
workforce demand. 

Key insights from that report are: 

• A decline in career and technical education has stressed the electric power sector 's 
training capacity. The career and technical education system, which prepared students to 
work in the skilled crafts, has declined in the past two decades. Since the mid-1990s, the 
number of high school students taking trade- or industry-related career and technical 
couwes has declined 35 percent. As a result, individuals do not have the skills they need 
to succeed in apprenticeship programs or in-house training programs. 

• A large percentage of the electric power sector workforce is nearing retirement. The 
electric power sector directly employs about 400,000 people, 30 to 40 percent of whom 
will be eligible for retirement or will leave the industry for other reasons within the next 
five years. Compounding this demographic shift, many workers appear to be delaying 
retirement due to the economic downturn, and this could create a larger disconnect if 
workers retire en masse when economic conditions improve. 

• Creating a low carbon energy system will require more workers with new skills. In 
addition to replacing retiring workers, the industry will need an unprecedented number of 
skilled workers to design, construct, and operate the next generation of electric sector 
infrastructure. By the 2020’s, design and construction in the electric power sector could 
require as many as 150,000 workers, roughly equivalent to 40 percent of the workforce 
employed to operate and maintain the current electric power sector. Similarly, by 2030, 
rou^Iy 60,000 people will be needed to operate and maintain new generating assets, or 
15 percent above the current workforce. 

The overarching insight from this analysis is that, at present, the U.S. must focus on the dual 
challenges of transitioning to a low carbon economy and supporting the workforce needs 
resulting from a major domestic effort to accelerate investment in these new technologies. 
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The deployment of new technologies and generating assets will require new design, construction, 
operation, and maintenance skills. This is an important opportunity for new job creation and 
economic growth. If too few indiwduals with necessary expertise are available, however, 
workforce bottlenecks could materialize and the abiKty to take on workers at a sufficient pace 
could be slowed. 

In fact, some economists are seeing this phenomena happening now in other sectors. John Silva, 
chief economist with Wells Fargo Securities, noted on November 6* that "There's a real 
mismatch between the unemployed people out there compared to what job openings are 
available." For example, he said construction workers who lost a job when the housing bubble 
burst do not have the skills to compete for jobs in sectors that are hiring, such as health care and 
technolos'. 

It is this situation that we are working to avoid and on which the NCEP Task Force report is 
focused. PG&E has supported job training for decades both to help us and the broader industry. 
For example, we currently employ approximately 400 people who work on energy efficiency and 
demand response programs, and another 200 field staff in this area. This team works together 
with our customers to improve efficiency and save energy. 

To otsure we have a workforce capable of delivering these services both in-house and through 
third-party contractors, we r^terate the following training facilities: 

• PG&E Energy Training Center in Stockton, CA. This is the longest continually operating 
energy education center in the U.S., which has provided more than 68,000 people with 
hands-on fiaining in installation, construction and energy audits. 

• PG&E Food Service Technology Center in San Ramon, CA. This facility provides 
energy efficiency consulting and training to the food services industry . 

• Pacific Energy Center in Can Francisco, CA. This facility provides energy efficiency 
education and training “upstream” to architects, engineers, and building operators and, in 
2008, reached over 7,000 people. 
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Anticipating current trends, we launched the PG&E PowerPathway workforce development 
program in 2008, with a vision to build capacity in California to produce the skilled workers 
needed by PG&E and the energy and utility industry. 

Inherent in the PowerPathway strategy is a commitment to have our employees reflect the 
commimities we serve. We wanted a model of career pathways that could effectively lead 
candidates from all communities, including our underserved communities, to good energy sector 
jobs. 

The PowerPathway model rests on a 3-legged stool where each party focuses on what it does 
best 

• The first leg is the employer. As an employer, PG&E focuses on articulating the skills 
that we need and on hiring. 

• The second leg is outreach. We work with the Workforce frivestment System which 
partners with local community-based organizations that have a role with economic 
development and therefore can do a better job of outreach into our communities, to pre- 
screen candidates and case manage them through the eutire training process. 

• The third leg is training. We work with local community colleges to develop custom 
curricula to help candidates be better prepared to compete for jobs in our industry. 

Over the last two years, we have completed eight PowerPathway programs in five geographic 
regions throughout our service area. We have seen significantly improved diversity and quality 
of candidates due to the program. We have also transitioned veterans into our sector through the 
assistance of state pants and the help of the AFL-CIO. 

These PowerPathway graduates qualified at an unprecedented level on PG&E’s pre-employment 
test. And, over 50 percent of those who completed the pilot programs were hired by PG&B or its 
contractor partners — leading to positions with a starting wage of at least $19.50 per hour. 

And, going forward, we will be doing even more. For example: 

• In order to help our communities access AREA funding for “green jobs” training as well 
as jump start their training, we vrill be sharing PG&E’s 30 years worth of energy 
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efficiency curriculum with the communi^ college system through our PowerPathway 
Training Network in Energy Efficiency. 

• We are investing in California State University-East Bay as a regional focal point to 
deliver certificate programs in the power engineering and Smart Grid arena. CSU-Bast 
Bay and PG&E jointly launched a new four-course Certificate in Power Engineering. 

• We launched five high school academies in collaboration with the California Department 
of Energy. Our high school academies will be themed around the topic of “New 
Energy,” in the hopes of introducing today’s students to the wide applications of the 
academic skills to the world of energy careers. 

• We are also expanding efforts to share best practices with other employers with the goal 
of having additional employers engage in a collaborative approach to workforce 
development. For example, PowerPathway was awarded a grant from the California 
Department of Veterans Affairs to train recently separated veterans through courses at 
City College of San Francisco and Fresno City College. 

When it is time to hire, employers go to where the talent exists. Policies need to focus on 
establishing a pipeline of skilled workers. In the midst of a recession with growing 
unemployment, it was the collective view of the NCEP Task Force that it is imperative to get 
ahead of the curve, invest in our energy sector workforce, and ensure that we have the skilled 
workforce we need to achieve our long-term national energy objectives. 

The NCEP Task force recommended: 

• Evaluating regional training needs and facilitating multi-stakeholder energy sector 
training programs across the country. 

• Improving energy sector workforce data collection and performance measurement 
metrics and tools. 

• Identifying training standards and best practices for energy sector jobs. 

• Providing fimding support to individuals seeking energy sector related training and 
education. 

• Aggressively focusing on revitalizing math and science skills, education and career 
counseling of individuals interested in pursing energy sector jobs. 
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We respectfully suggest that policymakers consider these recoiiunendations when reauthorizing 
the Workforce Investment Act and when crafting energy and climate legislation. 

We appreciate the efforts Congress has made thus far and are hopeful that the Senate will work 
expeditiously to craft a comprehensive energy and climate package with a focus on those 
provisions that can quickly transition workers into the new energy economy. Models are clearly 
out there and efforte are underway - the challenge is to leverage existing programs and create the 
capacity needed throughout the country. 

Thank you. 
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Senate Finance Committee 

Climate Change Legislation: Considerations for Future Jobs 
November 10, 2009 

Responses to Questions for Van Ton-Quinlivan, Director, Workforce Development and 
Strategic Programs, Pacific Gas and Electric Company 


Questions from Senator Baucus 

1. Several news recent reports indicate that China is making great strides in the 
development and manufacture of clean-energy technology. An August 2009 
Christian Science Monitor article notes that Chinese factories already make a third 
of the world’s solar cells - six times more than the U.S., and that last year China 
graduated 17 PhDs in the field of underground coal gasification, while only two 
others graduated in the rest of the world. 

Please comment on China’s green technology developments and the impact these 
will have on green technology and jobs in the United States. Please also share your 
thoughts on the U.S.’s opportunity to engage in similar technology development and 
job creation, such as through incentives like the new advanced energy 
manufacturing credit Congress passed in February. 

From observations through the media as well as our participation in the U.S.-China 
Energy Efficiency Alliance, it is clear that the Chinese are making significant strides 
towaid developing and deploying clean energy technologies and practices. 

The effect of China’s actions to advance clean-energy technologies may lead to further 
expansion of jobs and technologies going to or coming from abroad. The Chinese have 
prioritized clean energy technology development and deployment both through policies 
and investments. 

To compete effectively, it is critical that the U.S. also provide long-term policy and 
investment certainty for clean energy technologies. For example, a long-term extension 
of tax credits, loan guarantees, and grants provides greater assurance to investors and 
developers that will help drive growth in domestic industries and technologies. Many 
sectors, including the electric utility industry, are looking to make a number of 
investments that will create jobs and expand clean technology development, but many of 
these same sectors are hesitating or potentially looking to expand outside the United 
States because of difficult and time-intensive review/permitting processes and incomplete 
policy and investment guidance that would come from comprehensive energy and climate 
legislation. 

Furthermore, it’s important that we invest in developing the entire continuum of skilled 
workers for the energy sector. Specific to competing at the R&D level, we need to 
revitalize advanced degree programs (Masters, PhDs) for the sector and ensure that they 
are focused on areas aimed at delivering technological breakthroughs. This includes 
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providing incentives for students and feculty to pursue those domains of knowledge. In 
addition, growing the number of Professional Science Master’s (PSM) in the energy field 
can increase the number of competent managere with the technical backgrounds to 
oversee technology projects. PSM programs are designed to provide students with 
advanced training in the sciences without a Ph.D. and pertinent business skills without an 
and they also emphasize written and verbal skills that are highly valued by 
employers when hiring traditional science students. 

2. Through the right clean eneigy policies, there is a potential to create thousands of 
new jobs in the U.S. We know there are various sectors that could experience job 
growth, but we need to have a skilled workforce in place to meet the demand. How 
do we ensure our workforce is trained and ready to seize these new opportunities? 
And as new technology is developed, how do we ensure our training programs equip 
Americans with durable, in-demand skills? How would you suggest we address the 
need to keep newly acquired skills fresh? 

Programs like PG&E’s PowerPathway™ program demonstrate how purposeful 
collaborations can provide the training necessary for workers to possess in-demand, 
durable skills valued by the industry. When industry, educational institutions, and the 
workforce development system collaborate, the result is a more responsive system that 
leverages resources and minimizes duplicative efforts as we all adapt to changing 
workforce needs. 

The energy industry provides a wide range of advancement opportunities for its workers, 
but all skilled technician positions require some level of postsecondary education that 
includes pre-apprenticeships, technical certificates, associate degrees and bachelor 
degrees. With additional training come opportunities to take on higher-skilled work and 
earn higher pay. Key to this effort is the development of a more standardized approach to 
skills and credentials in the industry as well as the development of a highly responsive 
network of educational providers. The development of a system that supports common 
competencies and curriculum will provide a more cohesive energy education system. 
Moreover, this systems approach must be employer-informed so that as the demand for 
skills shift, the programming also shifts accordingly. 

The Center for Energy Workforce Development (CEWD), in partnership with US DOL, 
has developed an Energy Competency Model that defines basic competencies, industry 
fundamentals, industry technical competencies and job specific competencies in eight 
separate tiers. Each tier of the competency model leads to the next and mastery of each 
level is required for success. 

Grouping the skills into tiers allows for the development of common curriculum and 
education requirements. This system of “stackable credentials” includes assessments to 
validate knowledge and skills learned in the classroom as well as on the job, resulting in 
industry-recognized credentials that are transportable from one company to another. It 
also allows for flexibility and pathways for career advancement. 
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The education network institutions need to be encouraged to offer the stackable 
credentials, connections between high schools/community colleges/four-year institutions, 
and flexible delivery systems such as online learning, as well as innovation to accelerate 
learning and assess prior learning. These sets of activities need to be informed by the 
needs of industry. 

Lastly, clear federal policy on climate and energy priorities will go a long way toward 
providing necessary guidance that helps ensure workforce development training is 
relevant and moving in the right direction. 

Questions from Senator Cantwell 

1. In addition to thinking about the costs of policy action on climate change, vve need to 
be just as aware of the potential costs of inaction. There is going to be tremendous 
energy growth, particularly in the developing world, over the next century. Energy 
is already a $6 trillion market, and it is growing fast. I want to be sure that the 
United States is the world’s leading supplier of clean energy' technologies to meet 
the exploding world demand. 

• How should policymakers create and structure incentives that enable US 
leadership in clean energy technologies? Is a consistent, stable price on fossil 
carbon an effective or necessary component? 

At PG&E, we believe the most efficient, cost effective and environmentally certain 
way to address climate change is through comprehensive federal cap and trade 
legislation that places a price on carbon and that also includes complementary 
policies for technology research, development and deployment, lower carbon 
transportation technologies and systems, and improved energy efficiency in buildings, 
industry and appliances. Certainty around carbon emissions targets and pricing 
provides a critical economic signal and long-term roadmap necessary to spur 
investment in new technologies, infrastructure and business processes. 

• How do you think we should balance the protection of existing Industries with 
the promotion of future industries? Isn’t there a real risk that if we fail to create 
the right investment incentives at home, we may miss out on the lucrative 
opportunities that will accompany global leadership in clean energy? 

Transitioning to a lower-carbon, energy efficient economy is vital not only to address 
the enormous challenge of climate change, but also to ensure our nation’s national 
and energy security. Comprehensive climate and energy policy should be developed 
in a way that ensures America’s existing industries will lead globally both during and 
beyond this transition. Critical policy design elements should include: 

■ Emissions reduction targets and timeframes that allow for a slow, stop and 
reverse trajectory to enable existing industries to transition without making it 
attractive to shift operations overseas; 

• Cost containment tools such as offsets, allowance allocations and a price 
collar that protect businesses and consumers from price shocks that would 
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undermine the sustainability of comprehensive climate change policy and 
sideline critical investment in new technologies; 

* Investment in research, development and deployment that facilitates American 
innovation and leadership in the development of new low-carbon technology 
and energy efficient iafiastructure; and, 

• Allowance allocation that guards against energy prices spikes for consumers, 
e.g., providing allowance value to electricity consumers via regulated local 
distribution companies, as well as allowances to help buffer the transition to 
trade exposed and energy intensive industries. We believe an allowance 
allocation system must return value to end use energy consumers, and that 
there are a variety of mechanisms by which to do that, including direct rebates 
to low- and moderate income consumers, rebates delivered directly on 
customers' energy bills and allowances provided to those with a compliance 
obligation. In addition to returning allowance value to households and 
businesses, we also believe it is critical to support the development and 
deployment of clean energy technologies, both to help bring dowm the cost of 
these technologies and help spur job creation. 

2. One of the most important ways we can stimulate economic growth and job creation 
through climate policy is by creating consistent price signals and long-term 
incentives for investment in innovation and new energy technologies. 

• In any policy involving the auctioning of emissions allowances, do you think that 
price controls — both price floors and ceilings — are necessary to manage 
volatility and uncertainty? 

PG&E strongly supports a price collar, with environmental integrity, as a critical 
policy tool to manage volatility and uncertainty within a cap-and-trade program. In 
order for businesses and investors to have the confidence to make long term capital 
investment decisions necessary to achieve the targeted emissions reductions, carbon 
prices need to predictable and stable. Volatility and uncertainty in carbon prices 
ultimately will cause the overall cost of a cap-and-trade program to be much higher 
than what is acceptable or sustainable to businesses and consumers. 

• Would a well-designed, price collar (i.e. explicit upper and lower bounds for the 
price of allowances) provide sutficient assurances for substantial investment in 
capital-intensive, low-carbon energy systems such as CCS and nuclear, as well as 
other, more conventional? 

A well-designed price collar provides a necessary foundation for substantial 
investment in both capital-intensive, low-carbon technologies such as CCS and 
nuclear as well as more conventional energy systems and infrastructure. Without the 
price predictability facilitated by a price collar, capital investments may be delayed or 
much more expensive, which would ripple through the economy hurting both 
businesses and consumers. However, a price collar alone will not provide sufficient 
assurances for the capital investments necessary to transition to a lower-carbon 
economy. A price collar must be coupled with other complimentary policies such as 



195 


loan guarantees and tax credits to accelerate the development, demonstration and 
deployment of existing or imminent low-emitting technologies. 

3. In your opinion, are the workforce and job training provisions in the energy hill 
moving through Congress sufficient, or do we need to do more? Is there anything 
else we can do, particularly regarding the community college system? 

The Senate’s energy bill provides a good base for expanding federal support for 
workforce and job training programs. As we have seen through our PowerPathway™ 
program, meaningful results can be achieved when partnerships are created between 
diverse stakeholders - such as private industry, workforce development organizations, 
and institutions of learning - whom all want to expand the number of highly skilled 
workers needed for a cleaner energy future. 

Specific to the bill’s provisions, energy career academies should include a hands-on lab 
as part of its stated curricula as well as how this curricula ties in with the Energy 
Competency Model articulated by the Center for Energy Workforce Development in 
order to ensure that efforts are utilizing effective models that have already been 
developed for training a skilled energy industry workforce. For trades programs that 
utilize community colleges, we would again emphasize the role that hands-on lab 
exercises can play in these training programs. 

With respect to career coaching and outreach, it’s important that duplicative efforts not be 
created and that programs and communications be coordinated through the many industry 
workforce consortiums already working in states in cooperation with educational 
partners. This also applies to coordination of energy workforce training programs, 
whereby additional personnel at State Energy Workforce Consortiums could facilitate 
coordination between industry and education partners. Also, to the extent that existing 
work is underway through organizations like the Center for Energy Workforce 
Development, it is preferable to support and leverage their efforts than start anew. 

For awards targeting a Sustainable Energy Training Program at Community Colleges, we 
suggest that additional focus be highlighted to encourage the training needs of industry to 
“upskill” their current workforce in addition to the public-at-large. Industry can also help 
advise curricula development in this regard or curricula could be aligned with an 
industry-recognized credential. 

Lastly, we highly recommend that references to duration requirements of training 
programs at higher education institutions be lowered from 10 years to 5 years to better 
focus on immediate needs of the energy industry. 

Questions from Senator Menendez 

1. Over the last thirty years California reduced its per capita electricity consumption 
to 46% below the national average. This saved households S56 billion and created 
1.5 million additional jobs in California. How is PG&E helping to implement 
renewable energy sources and reduce electricity consumption? 
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PG&E has developed a comprehensive and holistic approach to expanding renewable 
energy sources and reduce energy consumption. In fact, even with our success in 
California, we still see energy efficiency meeting approximately 50% of our future load 
growth over the next 10 years and see the expansion of renewable energy sources helping 
to increase the diversity of the mix of energy we deliver, 

California’s “loading order” prioritizes the way PG&E delivers energy by focusing on 
energy efficiency, demand response, renewables, and distributed generation (in that 
order) before traditional generation is utilized. 

We also have found great value in California’s “decoupling” revenue structure and 
incentive mechanism. Decoupling essentially breaks the link between revenues and 
earnings while the perfonnance incentives provide a string mechanism to encourage 
PG&E to not only meet, but exceed energy efficiency targets. Decoupling ensures that 
utilities collect no more and no less than the revenues necessary to run their business and 
provide a fair return to investors. The end result is a policy that facilitates smart energy 
priorities like energy efficiency. 

Our energy efficiency program focuses on integrated energy management solutions 
tailored to meet our customers’ specific needs. With a nearly $1 billion budget, PG&E’s 
program is comprised of 85 distinct programs and includes financial rebates and 
incentives, energy audits and analysis, education and training, emerging technologies 
projects, codes and standards advocacy, marketing and outreach, and evaluation and 
verification. PG&E has approximately 600 employees that focus on energy efficiency and 
work with hundreds of contractors that employ thousands on people throughout the state. 

PG&E also operates training centers to help educate our contractors, employees and 
customers about energy saving processes, technologies and practices. For example, our 
training center in Stockton, California, is the longest continually operating energy 
education center in the U.S. and has provided more than 68,000 people with hands-on 
training in installation, construction, and energy audits. 

With respect to renewable energy sources, we continue to expand our activities to 
develop, generate, and purchase additional renewable energy. Technologies represent a 
diverse array of sources, including solar, wind, geothermal, hydroelectric, biomass, 
wave/tidal, and “cow power” (i.e., utilizing methane from animal waste). As noted 
above, long-term certainty for renewable energy incentives is critical to advance these 
technologies. 

PG&E also supported the establishment of the California Solar Initiative, helping to 
create the largest domestic market for rooftop generation by establishing declining-rate 
incentives that reduce the upfront price for consumers and capmre lower costs from 
increased volume through economies of scale. 
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American Petroleum Institute 
Statement for the Record 
of the 

Senate Finance Committee hearing 
Climate Legislation: Considerations for Future Jobs 
November 10, 2009 


The American Petroleum Institute is pleased to submit comments on Senate climate 
change legislation and its potential impact on jobs, API is a nationwide trade 
association representing nearly 400 member companies involved in all aspects of the oil 
and natural gas industry in the United States. API members believe climate change is a 
serious issue and are working to reduce greenhouse gas emissions. They are 
improving the energy efficiency of their operations, investing in development of clean- 
burning natural gas, reducing natural gas flaring, and developing and refining other low- 
carbon and carbon sequestration technologies. Since 2000, U S. oil and natural gas 
companies invested more than $58 billion in greenhouse gas mitigation technologies - 
or nearly half the national total - according to a recent study by T^and Associates and 
the Center for Energy Economics at the University of Texas. ^ 

API supports cost-efficient, market-based strategies for reducing greenhouse gas 
emissions and believes costs should be fairly distributed across society. However, the 
Kerry-Boxer cap-and-trade bill, like the similar Waxman-IVlarkey bill passed this summer 
by the House, is seriously flawed. Both bills could sharply increase energy costs for 
families - with disproportionately heavy impacts on consumers of gasoline, diesel, jet 
fuel and other petroleum fuels. Both also could destroy millions of American jobs, even 
after creating some green jobs. The prospective job losses are especially troubling 
given the serious long-term challenge of reemploying the more than 15 million 
Americans now out of work, many forced into the unemployment lines as a result of the 
recession. 

Several studies of proposals to address climate change warn of substantial job losses: 

• The Energy Information Administration projects net job losses up to 2.3 million in 
2030 for the Waxman-Markey bill, which is less aggressive and has lower costs than 
Kerry-Boxer.^ 


' Key Investments in Greenhouse Gas Mitigation Technologies by Energy Firms, Other Industry and the Federal 
Government: An Update^ June 2009. 

^ Energy Market and Economic Impacts ofU.R. 2454, the American Clean Energy and Security Act of 2009, August 
2009. 
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• The National Association of Manufacturers and American Center for Capital 
Formation project net jobs losses up to 2.4 million in 2030 for the Waxman-Markey 
bill.® 

• CRA International (for the National Black Chamber of Commerce] estimates a net 
reduction of up to 2.2 million jobs in 2030 from Waxman-Markey."^ 

• The Heritage Foundation projects a net loss of nearly 2.5 million jobs in 2035.® 

• The Brookings Institution projects up to a one-half percent reduction in jobs based 
on analysis of a range of cap-and-trade scenarios.® 

While the Congressional Budget Office estimates more modest job losses for Waxman- 
Markey, it does not attempt to fully evaluate employment impacts. Most significantly, it 
fails to take into account the impact on jobs from higher energy prices and less 
economic growth. CBO says, the "reduction in GDP would ... include indirect general 
equilibrium effects, such as changes in labor supply [emphasis added] resulting from 
reductions in real wages and potential reductions in productivity of capital and labor." 

Kerry-Boxer could eliminate jobs because it would increase the cost of energy 
throughout the economy. Businesses forced to pay more for energy may increase 
prices for the goods and services they provide and/or eliminate jobs, and, as the price 
increases rippled through the economy, more jobs could be lost. Also, if energy prices 
rise, consumers may have less to spend on other goods and services, putting jobs at 
risk held by people producing them. 

Some eliminated jobs could be exported, including some of the more than 9 million jobs 
supported by America’s oil and natural gas Industry. Kerry-Boxer, like Waxman- 
Markey, could force U.S. refiners to pay hundreds of billions of dollars annually for 
allowances covering consumer emissions plus tens of billions annually for their facility 
emissions, placing them at a competitive disadvantage with foreign refiners not subject 
to the same requirements. A study by EnSys Energy projects that in 2030 Waxman- 
Markey would reduce U.S. refinery throughput by 27 percent and U.S. refinery 
investment by 88 percent.^ This could lead to the destruction of tens of thousands of 
U.S. refinery and construction jobs while forcing America to turn more to foreign refiners 
for the gasoline and other fuels they require. Thus, more foreign workers would be 
employed to make fuel some American workers once made. The shift to foreign 
refineries would move greenhouse gas emissions offshore rather than reduce them. 

Despite what most studies show, proponents of the House and Senate bills still contend 
that massive numbers of new green jobs would be created, more than making up for 


^ Analysis of the Waxman-Markey Bill, the American Clean Energy and Security Act of 2009 (H.R. 2454), August 
2009. 

Impact on the Economy of the American Clean Energy and Security Act of 2009 (H.R. 2454), August 2009. 

^ Son of Waxman-Markey: More Politics Makes for a More Costly Bill, May 2009. 

* Consequences of Cap and Trade, June 2009. 

’ Waxman-Markey (H.R. 2454) Refining Sector Impact Assessment, August 2009. 
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negative impacts on the economy. Of course, some green jobs could be created by 
forcing out traditional sources of energy while also massively subsidizing renewable 
sources. However, if renewable energy remains relatively more expensive than 
conventional fuels, Americans could buy less, undermining job growth in the renewable 
energy industry. Moreover, the cost to the economy - and taxpayers - for creating 
each new green job could be enormous, and many of the jobs created might go to 
foreign workers. 

A study of Spain's climate change/green jobs program by Dr. Gabriel Alvarez of 
Universidad Rey Juan Carlos and coauthors supports skepticism about green jobs.® It 
concludes that for every green job created in Spain, more than two traditional jobs were 
lost. The study also shows that it cost a lot to put traditional job holders out of work. 

The Spanish government paid more than $750,000 in subsidies to create every green 
job - and more than $1 .3 million for every wind energy job. 

A study of Germany’s green jobs program by the Institute for Energy Research found 
that German taxpayers were paying about $240,000 to create each green job.® Recent 
news reports suggest Germany intends to dramatically reduce subsidies to renewable 
energy to address budget issues during the economic downturn. 

A “Good Jobs First" report, commissioned by unions and environmental groups, found 
that many U.S. solar and wind companies are outsourcing the manufacture of solar 
modules, wind blades, and solar panels to factories in China, Mexico, Malaysia and 
other foreign nations.'® U.S. wind turbine imports rose from $60 million in 2004 to $2.5 
billion in 2008. New green jobs can help U.S. employment but only if they occur in the 
U.S. Nothing in the Kerry-Boxer bill prevents further loss of renewable industry jobs to 
foreign manufacturers, although if such provisions could be and were added, the likely 
result could be even higher costs for consumers of renewable energy. 

The vast preponderance of analysis of Kerry-Boxer shows it would threaten millions of 
American workers and put our economy in low gear. Kerry-Boxer is the wrong answer 
for addressing climate change. Congress should work with all stakeholders to develop 
a better approach. 


* Study of the effects on employment of public aid to renewable energy sources^ March 2009. 
^ Strike Three: First Spain, Then Denmark, and Now Germany, October 2009. 

'^High Road or Low Road, " Job Quality in the New Green Economy, February 2009. 
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Statement for the Record 

by 

Peter McPherson, Association of Public and Land>grant Universities, and Robert M. Berdahl, 
Association of American Universities 

Senate Finance Committee Hearing: ’^^Ciimate Change Legislation: Considerations for Future Jobs’’ 
November 10, 2009, at 10:00 a.m. 


Dear Chairman Baucus and Ranking Member Grassley: 

On behalf of the Association of Public and Land-grant Universities (APLU) and the Association of American 
Univei^ities (AAU), we offer comments for the November 10, 2009 hearing record from the research university 
perspective on a Senate counterpart to H.R. 2454, “The American Clean Energy and Security Act” (ACES Act). 

The combined membership of APLU and AAU includes most major public and private research universities in 
the United States. Despite budget constraints brought on by state government cuts and declining endowments 
resulting from the current fiscal crisis, our imiversities are already seriously engaged in producing the 
intellectual talent, the scientific breakthroughs, and the new energy technologies required to help meet the huge 
energy and environmental challenges facing our country. We would like to work with the Federal government 
to contribute more. 

Unfortunately, our nation and the rest of the world have been woefully under-investing in energy research and 
development for almost three decades. Today our federal energy R&D expenditures are just one-fifth of their 
1 980 peak as a percentage of GDP. Indeed, since 1 980 the U.S. federal investment in energy R&D has dropped 
from 10 percent of total government R&D investments to just two percent today. This underinvestment has left 
our current knowledge base and our available clean energy technologies inadequate to tackle the looming 
energy and climate challenges. 

Achieving necessary new energy and environmental goals will require replacing virtually every energy 
technology used worldwide today at a cost that the International Energy Agency (lEA) has pr^icted will reach 
trillions of dollars. For us to have a reasonable chance of meeting these goals and avoiding significant 
environmental degradation, U.S. energy companies must become as research-oriented as high-tech companies 
are today. At the same time, the U.S. government must immediately increase its commitment to investing in 
long-term energy research critical to our energy future. 

We were encouraged when the President said in his February 2009 address to Congress, referring to cap and 
trade revenues, that “we will invest $ 1 5 billion a year to develop technologies like wind power and solar power, 
advanced biofuels, clean coal, and more efficient cars and trucks built right here in America.” We are further 
encouraged that Secretary of Energy Steven Chu has said repeatedly that to meet the climate change challenge, 
government spending on energy R&D must move to the levels of high-tech industry, which are generally 10 
percent or more of sales. Both realize that technological change must be preceded by the increased knowledge 
that can only come from a substantial research and development effort. 
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The only way for Secretary Chu’s vision to move forward at a credible pace, however, is for the Congress to 
honor the President’s request. Unfortunately, both the House-passed bill and the Senate versions to date have 
failed to do this. As Presidential Science Advisor John Holdren noted in a September 24 National Journal 
interview, “ in my judgment, one of the things I would have preferred to see in the House bill that wasn't 
really th^e, was a lot of support for energy technology and innovation. In principle, that could be fixed in the 
Senate and in conference.” This is a gentle way of saying that the House-passed bill managed to spread tens of 
billions of dollars per year on a wide variety of energy and environmental causes while virtually ignoring the 
research investment necessary to solve our energy and environmental problems; the draft Senate Environment 
and Public Works Committee bill also appears to ignore the Administration’s call for R&D. 

As the Senate moves forward with climate change legislation, we strongly urge you to ensure that the amount of 
R&D funding designated for the development of clean energy technologies is more in line with the President’s 
proposal of $15 billion. We finther encourage Congress to designate approximately a third of these ftmds to 
support early-stage basic, applied and transformational research and to expand energy education and workforce 
efforts. Finally, we recommend that Congress fiont-load this R&D investment in die climate legislation to 
ensure that we have the required research breakthroughs and new technologies available in time to successfully 
meet the bill’s targets for greenhouse gas emission reductions. 

We commend you for your leadership in advancing the innovation agenda in Congress. We are grateful for the 
continued incremental increases in appropriations for basic research diat reflect the goals of the America 
COMPETES Act and the President’s budget. These increases on their own will bring us only a fi’action of the 
way to solving our energy research deficiencies. We agree with the President that a directed revenue sfieam 
from climate change mitigation legislation is the best way to address this problwn. 

A one-page fact sheet with more information on our proposal is attached. 


Sincerely, 




Peter McPherson Robert M. Berdahl 

Association of Public and Land-grant Universities Association of American Universities 


Association of American Univctsirics *1:^)0 New Voric Ave., NW, Suite 550, Washington, DC 20005 *{202) 408-7500 
Association of Public and Land-grant Universities • 1307 New York Ave., NW, Washington, DC 20005 • (202) 478-6040 
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PROPOSED RESEARCH FUND TO MEET GOALS OF CLIMATE-ENERGY BILL 

In both the House and Senate current climate-energy legislation, there is a call for an 83% reduction in US carbon emissions 
by the year 2050. Without signiflcant advances in science and technology, the incentives now provided in both major 
climate biUs being considered by Congress are not sufficient to let the US meet its goals. Many studies have 
recommended major increases in both Federal and private sector energy R&D to do this; thus the President, in his FY 10 
Budget, calls for creating a “Clean Energy Technology Fraid” of $15 billion per year for 10 years. We need a major effort to 
obtain the basic scientific knowledge to develop and implemoit the technologies needed to eliminate the projected growth in 
the use of fossil fuels, and then to displace five of every six barrels of oil and tons of coal with renewable and nuclear energy, 
and enhanced energy efficiency. 

Secretary Chu has said that to achieve dramatic change in our energy portfolio, energy companies will have to become high 
technology companies and substantially increase their R&D investments. This will not happen without accompanying large 
increases in Federal energy research conducted at uniwrsities and odier major research iiKtitutions - where most cutting edge 
research is done - so they can become major sources of new technologies, of spinoff companies, and of the highly trained 
workforce needed for the transformation of our energy economy. We also will require a highly trained workforce for energy 
production, installation and maintenance, as well as for development and implementation of new codes and standards. To 
increase the chances for rapid success, the research and training must be frontioaded. The longer it takes for dramatic 
in^rovements in energy technologies to occur, the likely it will be for Americans to make our necessary contribution to 
reducing fossil energy use and dependence, and the required reductioiK in the cost of new energy technologies. 

Consistent with the Administration’s proposal, we recommend that a modest portion of the climate change mitigation 
allowances - one third of the President’s request, about $5 billion - be allocated to conducting the research necessary to 
accelerate the invention, development, and deployment of the new technologies we need, and to increase our understanding 
of climate change. Making these dramatic changes will require such an increased research effort in energy production and 
consumption which account for nearly 10% of our GDP. This proposal is only Me of many ways to structure such an effort. 


ProiKtsal for Discussion 

• Seven percent of the carbon allowances issued annually (nearly $5 billion in FY 2012, as estimated by CBO) shall 
be used to fund basic and long-term applied research to support the goals of the legislation. 

• An account shall be created in the Treasury named the American Clean Energy Research Fund. 

o For each of the fiscal years 2012 through 2014, in exchange for these allowances, the Treasury shall 

deposit in the Fund an amount equivalent to their value, as estimated by CBO prior to enactment; this will 
let the research start as soon as possible. 

o For fiscal years after 2014, the annual proceeds from selling the allowances will be deposited in the Fund. 

• Funds from the Research Fund, on enactment, shall be available for obligation subject only to such limitations as 
may be placed in appropriations acts enacted after this legislation. Specific program authorizations could be set 
forth in quadreimial authorization bills starting the calendar year after the enactment of the legislation. 

• Funds fi'om the Research Fund shall be used only for competitively awarded basic research or long-term applied 
research in the following areas: 

o new lower, or zero, carbon emission energy resources and technologies, including increased efficiency; 
o unproved methods for sequestering greenhouse gases; 
o climate change research, including its modeling, monitoring and analysis; and 
o the economic and social factors affecting consumer energy use. 

• The Secretary of Energy shall overaee the Research Fund and prepare an annual plan for obligating its funds; he 
shall present it to the Congress at the same time the President submits his annual budget request. 

• To the maximum extent practicable, multiyear projects funded from the Research Fund shall be fully funded at 
their initiation; such projects shall be reviewed by DOE on an annual basis. 
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Financing Energy Efficiency 

By Daniel M. Kammen, TICTK 


Home and butineas owners could 
pay for clean energy technology 
through their property tax bills 
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need a truly diverse set of tools to lead the 
nation to a loW'Carbon economy. To date, 
the U.$. effort has focused largely on 
technology and policy solutions chat 
would reduce energy consumption and 
iflCftase renewable energy supplies. But 
my litik attention bis been given to how 
to hnance these desirable changes. A 
nu|or mooeury (and peychclogtcal) bar- 
rier for many peopk is the high up-front 
COK of new installations. How many of 
us would have cell phones if we had to 
pay for 20 yean of minutes at the outset? 

One energizing solution hu emerged 
from a simpk observation: municipali- 
ties routinely knd money for residential 
upgrades that bcncBt individuals and the 
community, such as putimg power lines 
below ground. Why not do the tame for 
ckan energy? Berkeley, Calif., has pio- 
neered such 8 program, called the Fi- 
nancing Initiative for Renewabk and So- 
lar Technology. It allows residential and 
commercial property owners to iottall 
iii^irovcments ui their buildings. The city 
pays the up-front expense, and the indi- 
viduals pay that back through a special 
fee on their property tax bills, spread 
over 20 years. Any repayment that re- 
mains when s property is told iracufers 
to the next owner. Boulder, Colo,, Burl- 
Logmo, Vu, Austia, Tex., and other loca- 
tions arc considering similar programs. 

The Berkeky loans, made at low in- 
letesi races (4 or 5 percent, depending on 
how federal lending rates change?, will 
first go CO property owners for installing 
needed energy-efficiency improvements. 


such as tankless hot-water beaters, ener- 
gy-saving windows and high-cfficiency 
lighting. The owners can then advance, 
if they want, to UiscaUing rooftop tolar 
power systems. Trials with the solar 
component are already under way. 

Aicbougb munidpalicies must examine 
the effects of such a program on the local 
pcoperty tax structure, the resula can be 
striking. As curteoc raics, owner savings 
on utiltty bills would offset part of the 
loan costs, and as energy prioes ris^espe- 
cially as governments implement carbon 
taxes or cap-and-trade systems— the sav- 
ings could outweigh the loan payments. 

Of course, levels of gteenbouse gases 
would fall. Nationwide, if only 15 percent 
of residential property owners took ad- 
vintage of such programs, the emissions 


reductions would conenbute 4 percent of 
the savings needed for the U.S. to reach 
1 990 emistions levels by 2020— all ai no 
net cost CO local, state or federal govern- 
ments because owners pay back the loans. 
Large, additional savings would iccnie if 
the program were extended to commer- 
cial buildings. My laboratory has devel- 
oped an interactive Web site for evalua^ 
tog the energy and carbon benefits; http:// 
raelJxrkdey.edu/bedeeky first. 

Federal and uate invotvemem could 
greatly expand the model or ellmtoate 
some of the barriers that cities might face 
in implementing such programs on thmr 
own — chiefly, where do they get the up- 
front money? So for they have floated 
bonds. Federal and state governmeots 
could either support dty programs or di- 
rectly finance the upgrades; their bonds 
would be more efficient because they 
would cover larger populations. 

Programs such as Berkeky 's. which I 
like local] “clean energy municipal fi- 
nancing, “ open a new door ro the future. 


EsiOboreros tiscilis atem quat. 

Uptat laortie delesed te te feuis nis dolobore 
eraessi blam veto et lorem 
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Green is the new blue... 
blue collar, that is 

The clean energy industry has been tar^ted as a key area 
for investment for three primary reasons: greater energy in- 
dependence, improved environmental beneits from reduced 
greenhouse gas emissions and significant, positive economic 
impacts. Job creation is an especially pressing issue as we 
confront both our climate responsibilities and the opportu- 
nity to build a low-carbon economic base. The development 
of indigenous sources of clean energy will spur the crea- 
tion of more jobs locally than ‘business as usual’ fossil-fuel 
economies of the last century, while investments in energy 
efficiency measures will redirect money otherwise spent on 
energy costs, reduce emissions, and create a large number 
of jobs. Sensible investment in renewable energy wall build a 
foundation for economic stability, sustainabUity, and growth. 

Understanding potential job creation is a vital component of 
any effort to invest in the clean energy economy. The main 
findings of the study shared herein are based on quantitative 
analysis of job creation data for the major renewable energy 
technologies and qualitative analysis of a few key industries. 
They indicate that the renewable energy sector generates 
more jobs per unit of energy delivered than the fossil fuel- 
based sector, and that many sectors can contribute to both 
very low C02 emissions and significant job creation. The 
discussion of the wind energy industry also draws upon the 
example of the world’s largest wind energy company. Vestas. 


The clean energy imperative 

The findings of the Fourth Assessment Report of the Inter- 
governmental Panel on Climate Change (IPCC) suggest that 
an 80-95% reduction in industrialized countries’ greenhouse 
gas (GHG) emissions from 1990 levels by the year 2050 is re- 
quired in order to reduce the risk of dangerous and potential- 
ly catastrophic climate change’. To make this goal achievable 
and to minimize the cost of later and inevitable action, we 
believe emissions should be reduced by 25-40% by industrial- 
ized countries over the coming decade while rapidly indus- 
trializing countries must learn from the experiences of those 
more developed nations and engage on less carbon-intensive 



paths to de¥elopin«nt. As a wliol*, ^oba} :«»8siotig need to 

peak and begin to decline in the next decade. 


Seducing eniissioas as early as ptwMe has many advan- 
tages, Th« Stem Review details flje henefits of strong, early 
action to address climate chaii^ how the 

costs associated with progressive cltoatB poBcy in the short 
teim wil impact GDP to a far lesser deftee titan delaying 
action into the future.^ Stern and coleagpe* go on to say that 
now is the right time to invest in roeaswes tiiat promote 
low-carbon, tedinolopes, both on account of climate change 
and the current economic situation. This would effectively 
create jobs in the near ternt and avoid lodking in’ hi^ GHG- 
emitting facilities for decades to come,^ 


Poliqr conditioiis to enable 
renewable energy 

The electricity sector is responsible for 40% of worldwide 
carbon dioxide emissions, and these emissions are pro- 
jected to continue rising.^ As such, finding reliable sources of 
low-carbon energy will be imperative if nations are to have 
any hope of decoupling economic growth from emissions 
growth,* Renewable energy can be a driver for economic 
development and employment as the achievement of a low- 
carbon and more sustainable economy will likely increase 
demand for labor and result in the net creation of jobs.® 
Enabling this outcome, however, requires the implementa- 
tion of certain policies and measures. These include: 

long term government conunltraent to specified 
and ambitious renewable ener^ targets; 

Financial support in order to ensure that targets are 

reached; 

Access to transmission infrastructure and strategic 
expansion of this inffastnjcture; 

- Streamlined planning and permitting procedures. 

These policy signals deliver the messa^ that governments 
are serious about addressing dimate chanp and enable the 
robust capital expenditure investment required to meet the 
scale of the challenge. This poli^ certainty atttacte progres- 
sive companies who believe th^ can profit from the coming 
green energy revolution and encour^e the development of 
manufacturing and research facilities. Where progressive en- 
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ergy and environmental policies are implemented, so-called 
‘green-collar’ jobs will follow. 

Focus on renewable energy: 

Wind energy, emission reduction 
and job creation 

The European Union’s renewable energy policies are among 
the most progressive in the world, leading to both higher 
levels of investment and commensurately higher employ- 
ment in the renewable energy sector. EU estimates indicate 
that there are currently 150,000 direct jobs in wind energy in 
the EU alone, half of the entire renewable energy industry. 
Germany, Denmark and Spain account for 70% of installed 
capacity and more than 90% of the EU’s wind industry em- 
ployees (see Figure 1)^. The European Wind Energy Associa- 
tion further states that over 60,000 jobs have been created 
in the last five years, an average of “33 new people every 
day, seven days a week". They go on and explain that “entire 
local communities have been revitalized as a consequence 
of wind turbine manufacturing and related activities,” citing 
examples from Nakskov and Esbjerg in Denmark, Schleswig- 
Holstein in Germany and the region of Navarre in Spain, 
where the wind industry “continues to have a dramatic im- 
pact on the local economies and overall employment.’’® 

Jobs stemming from investments in renewable energy don’t 
just contribute towards the stabilization of an uncertain 
economy but towards the reduction of GHG emissions as 
well. On an annual basis: 

The European Wind Energy Association estimates 
that the 57GW of wind capacity installed in Europe 
at the end of 2007 avoids the emission of about 90 
million tons of C02®; 

- The Global Wind Energy Council adds that cumula- 
tive global wind power capacity could reach more 
than 1000 GW by the end of 2020, saving as much as 
1.5 billion tons of 002'“; 

Vestas Wind Systems monitors approximately 
23,500 turbines on a real-time basis and estimates 
that they avoid over 40 million tons of C02 emis- 
sions each year. 

The Vestas V90 3.0-MW turbine alone is carbon neutral after 
only seven months of energy production; during its lifetime 
it saves the atmosphere from 220,000 tons of C02. 
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Green Jobs: Three success stories 
in renewable energy 

By encouraging renewable ener^ technologies in a sustained 
manner over the last twenty-five years, several countries 
have successfully built strong domestic industries and posi- 
tioned themselves to capitalize on the rapid growth in global 
demand for renewable energy sources in the coming years. 

Germany subsidized individual rooftop photovoltaic (PV) 
installation beginning in 1991 and has provided a 20-year 
“feed-in” tariff since 1990. To encourage adoption, from 1995- 
2004 the government provided loans for PV installation; the 
combined result of these policies has been to make Germany 
the top market for solar installations in the worlds 

During the 1973-74 OPEC crisis Japan and Denmark were 
99% dependent on imported energy. Today, solar-powered 
electricity in Japan is cost-competitive with electricity pro- 
duced from coal. The solar industry is now subsidy-free, and 
Japanese manufacturers currently represent 26% of the glo- 
bal solar PV market. Japan aims to have 30% of houses with 
solar panels by 2030 and has made great strides to achieve a 
more independent and secure energy supply. . , 

Perhaps the most remarkable example is provided by Den- 
mark. Since 1980, via policies promoting energy efficiency 
and renewable energy. Denmark’s GDP has grown by 56% 
while its energy consumption remains unchanged. Wind 
energy now provides 20% of domestic electricity and Danish 
firms currently produce one-third of the world’s wind. 

The Danish government covered 30% of wind investment 
costs from 1979 to 1989, with loan guarantees later being 
provided for large turbine export projects. It also established 
utility purchase mandates at above market prices and fund- 
ed research support for wind turbine design and manufac- 
turing improvements. Moreover, financial incentives such as 
tax free income for wind generated by cooperatives has led 
to a high degree of citizen participation in the wind industry, 
with 80% of Denmark’s turbines owned by over 150,000 Dan- 
ish families. 

The Danish wind industry is profiled in greater detail with a 
case study of wind energy giant Vestas 
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Denmark is a pioneer country in wind energy, having devel- 
oped the industry over the course of the past several decades 
and currently boasting up to 20% wind energy in its electric- 
ity mix. Denmark is today home to some of the world’s larg- 
est wind energy companies, including manufacturing, R&D 
and specialized service companies, and Danish manufactur- 
ers produce almost 40% of annual global installed capacity. 
The Schleswig-Holstein government in northern Germany 
succeeded in creating an attractive environment for invest- 
ment, including labor force and the necessary public infra- 
structure, to promote wind energy in the region. As a result, 
“each MW installed produces more than €100,000 of tax 
revenue during its 20 years of operation”, and fiscal income 
from wind energy related activities was €5.8 million in 2004, 
with this amount expected to double in 2009. 



j *31 ,500 jobs creafad 


Figure 1. Map showing installed capacity of wind energy and jobs created in Germany, 
Spain and Denmark, source: Boettcher et al. 


The story is a similar one in Navarre, Spain: the region had 
strong support by the regional government to develop its 
wind industry base, and now boasts four wind turbine as- 
sembly factories, four blade factories, two component facto- 
ries and one of the largest wind turbine testing laboratories 
in the world.'^ 

The U.S. Department of Energy’s recent report on 20% wind 
by 2030 in the U.S. estimates that almost 260,000 jobs will 
be generated per year to meet the 20% wind goal. That adds 
up to more than 6 million jobs from 2007 to 2030 only in the 
construction phase”. Operating 300GW of wind will require 
more than 76,000 direct jobs in 2030, with a total of more 
than 3 million jobs for operation from 2007-2030. The U.S. 
currently employs about 50,000 people in wind energy.^^ 
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III the United States, th# Padic Northwest »^on is one of 
the key dusters for the wind industry. The repon eitpects 
that wind power can be a key sector for job growth and 
economic mtality for a number of reasons: a 75% target for 
clean electricity by 202S; the powjng wind development 
community; policy incentives that have created an appropri- 
ate enabling environment; signlicant investment to inffa- 
stnjctiire, and workforce development® 

The Renewable Northwest Project condnies the following 
about wind farms in Wasliington State: “wind power devel- 
opment in Washington represents a major economic wind- 
fall for the region, The four large, recently completed Wash- 
ington wind farms are generating millions of dollars in new 
property tax revenue for counties, millions more in annual 
royalty payments for landowners and creating hundreds of 
new jobs.”*' 

The consultancy McKinsey & Company has performed sev- 
eral studies on the wind industry that include evaluations 
of employment impact In Wind, oil and Gas: the Potential of 
Wind, it concludes that the wind industry generates more 
Jobs than the coal, gas and nuclear power industries per 
megawatt hour generated . Research institutions such as 
Berkeley’s RAEL have reached similar conclusions. McKinsey 
continues and states that, for the U.S to fulfill the 20% wind 
energy by 2030 target, many manufacturing jobs for the wind 
industry would be created and located in areas hardest hit 
with unemployment (see Hgure 2)*®. 



Figure 2 - PoteKiial mauufaemring to til® wmi ea®iy taif et by 
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ergy and jobs 


State id wi Bi t a Kl ortl . -merged as the- primary alt«n»ttve 

to ^d-based rural el ^ fication in a number of develop- 
ini| eodntifes Iticlud nya. one of the largest and most 

Cumulative solar sales in Kenya 
are estimated to be in excess of 200,000 
sales growth has regularly topped 15% 
Much of this activity is related to the 
Mill g|l!jl»|pi|l|i]il i'll electric systems, which account for an 
solar equipment sales in the country^. 


Kenya is served by a dynamic and highly competitive supply 
chain that includes more than a dozen import and manu- 
factunng companies, and hundreds of vendors, installers, 
and after-sales service providers. Data from a survey in 2000 
conducted by the Tegemeo Institute indicated that 4,2% of rural 
Kenyan households owned a solar system. The same survey 
found that 4.3% of rural households were connected to the na- 
tional electrical grid, and numerous sources indicate that solar 
sales are growing faster than the rate of new rural grid connec- 
tions^^. In other words, solar electricity has emerged in Kenya 
as a key alternative to grid-based rui al electrification. 


The Kenyan solar market is also notable because it developed 
with minimal direct government support and only very moder- 
ate inputs from international donor aid groups. Solar sales in 
Kenya have historically been (and continue to be) driven largely 
by unsubsidized over-the-counter cash purchases of household 
solar systems This makes Kenya an important examplp of a 
gl owing international trend towards market-based approaches 
to rural energy service delivery. This market approach has 
important implications for the social significance of solar 
electrification, as it means that the distribution of access to the 
technology is strongly influenced by purchasing power. 


Job creation and job improvement have been a hallmark of 
the best aspects of the Kenyan solar industry, with business 
opportunities for virtually the entire supply diain. Solar -aeig) 
systems, batteries, and even small wind turbines ai e increas- 
ingly available either directly from designers/developers, or 
from the array of solar companies that aggressively advertise 
on TV, in local newspapers, and by radio. In addition, the 
Kenyan industry has ‘gone viraT, with versions in other African 
nations and beyond. 
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How many jobs can be created 
by the clean energy economy? 

An increasing number of studies are finding that greater use 
of renewable energy systems and energy efficiency provides 
economic benefits through job creation while at the same 
time providing protection from political and economic risks 
associated with over-reliance on a limited suite of energy 
technologies and fuels. This paper builds upon the results of 
a study that reviewed the range of recent studies on job crea- 
tion potential of the renewable energy industry. A cross- 
technology assessment of the U.S electricity sector yields the 
following key conclusions; 

(1) The renewable energy sector generates more jobs per 
unit of energy delivered than the fossil fuel-based sec- 
tor. This is true for all technologies within the renew- 
able energy sector (Table 2). A 20% national RPS in 2020 
produces more than a million additional job-years than 
the case where there is no renewable generation and 
this 20% of generation is produced by coal and natural 
gas (see Appendix). 

(2) Many sectors can contribute to both very low C02 emis- 
sions and significant job creation. Each of the following 
different scenarios can produce half a million job-years 
by 2020: (a) reducing energy growth by fifty percent over 
reference levels through greater energy efficiency (0.5% 
per year annual growth vs. 1% reference); or (b) increas- 
ing RPS to 25% from the reference case of 7%; or (c) 
increasing nuclear power generation capacity to 30% of 
overall generation from the reference baseline of about 
20% (see Appendix). 

(3) Among the common RPS technologies, solar PV creates 
the most jobs per unit of electricity output. For a 20% 
RPS target in 2020, doubling the amount of solar PV from 
1% to 2% of overall generation increases the number of 
jobs from 399,000 to 732,000 job-years (see Appendix). 

(4) By targeting national RPS and electricity grovrth rates, 
as well as increasing low carbon sources, the job crea- 
tion potential is in the millions. A national RPS of 25% 
in 2025 coupled with 0.5% annual electricity growth rate 
(vs. 1% reference) can generate over two million jobs, 
and further increasing low carbon sources by about 50% 
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Jobs in the wind industry: 

The Vestas example 

Vestas is the largest pure-play wind turbine manufacturer on 
the market: a global company with local expertise, repre- 
sented in 24 countries and with multiple production facili- 
ties in Denmark, Norway, Sweden, Germany, China, India, 
Italy, Spain, England, and the USA. Vestas has installed more 
than 38000 turbines in 62 countries and on 5 continents. 
Vestas installs a new turbine on average every 3 hours some- 
where on the planet. Vestas also has the largest R&D facility 
in the industry that employs more than 500 top engineers 
from around the world. 

In the last five years. Vestas’ revenue has more than quadru- 
pled (from 1400 m€ in 2002 to 6035 m€ in 2008), and Vestas 
has more than doubled the yearly amount of MWs installed 
(from 2670 MW in 2002 to 5,580MW in 2007). To keep up with 
this rapid growth Vestas has continuously been ramping up 
its human resources: Vestas currently employs around 21,000 
people representing 56 different nationalities. 


Illustrative case: Vestas in the U.S. 

Vestas Americas is the business unit that covers the U.S. and 
Canadian markets. Vestas Americas has been present in the 
U.S. since the wind boom of the 1980s, and is currently based 
in Portland, Oregon. Vestas Americas has a cumulative in- 
stalled capacity of almost 6500MW, and it installed 1630MW 
in 2008. (see Appendix) 

In addition to the headquarters in Portland, Vestas operates a 
number of facilities in the U.S. Vestas currently employs over 
1700 in the U.S., and expects to directly employ 4000 people 
in the U.S. by the end of 2010. The employment forecasts can 
be seen by facility in Table 3. 

The approximately 7000-8000 components of the nacelles 
at the new assembly line will be sourced by the already 
functioning purchasing office in Chicago, creating great job 
growth for possible sub-suppliers in the U.S. 
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Energy efficiency; An investment in 
economic growth 

In the current global economic situation, where governments 
are scrambling to avoid economic and technological stagna- 
tion, it is easy to see how investment in energy efficiency 
may play a vital role in the return to normal, business-as- 
usual conditions. In the 2009 US Stimulus bill, 5% of the 
$787 bttlion aHocation was targeted to the renewable energy 
industry; the two largest portions of that $41.4 billion were 
put into energy efficiency and smart grid technology. The 
investment in ener^ efficiency, especially, has immense 
positive and immediate economic implications. 

According to the Apollo Alliance’s research it is projected 
that about 13 FTE jobs are created per million dollars invest- 
ed into EE from direct installation and production of relevant 
materials alone. Arguably, if efforts are made in expanding 
the range of energy efficiency improvements then there may 
be greater job creation potential as well as more energy sav- 
ings for the property owner. Beyond job creation potential, 
construction spending on EE is projected to pay for itself 
over time. The California Sustainable BuUdingThsk Force es- 
timated that for an initial investment of $100,000 for ener®' 




efficiency in a $S million construction project, there would be 
savings of $1 million over the life of the building. 

The most remarkable implications lie in Dr. David Roland- 
Holst’s 2008 study of job creation in California, which sug- 
gests that increase in disposable income due to the energy 
savings for a household can be responsible for the creation 
of many jobs. These findings show that about 1.5 million 
induced FTE jobs with a total payroll of $45 billion were cre- 
ated due to the energy efficiency savings of $56 billion in the 
34-year period from 1972-2006. 


Smart grids: Adding jobs and cutting 
energy usage 

The Smart Grid, a term for a modernized transmission and 
distribution infrastructure for electricity, is intended to 
transform the electricity service sector by allowing electricity 
consumers and producers to communicate pricing, supply, 
and demand information in real time and thus purchase, sell 
and use power more efficiently. 

A smart grid is another promising vehicle for job growth and 
could create many permanent new jobs not only from direct 
utility jobs but from enhanced investment in infrastructure 
equipment manufacturing as well. The in-home devices that 
are needed to broker between power suppliers and consum- 
ers are another potential new market for manufacturers. 
Much like energy efficiency, Smart Grid technology would 
be a long term investment in the efficient use of power and 
reducing overall energy usage, and could generate consider- 
able job growth in the process. 


Final remarks 

Renewable energy and energy efficiency investment can be 
strong drivers for economic development and employment 
while insulating the economy from the volatility that stems 
from overreliance on only a few energy technologies. Studies 
suggest that countries and companies that take strong early 
action towards improving their energy use stand to benefit 
the most, notably due to the increasing certainty of a market 
price on carbon and tightening of emission limits over time. 



However, to ensure the best chance for success, government 
policy needs to have continuity, predictability and reliability 
in encouraging cleaner sources of energy as well as conser- 
vation and energy efficiency. Scaled investment in renew- 
able energy requires a long term commitment to production 
targets as well as sustained research support, transmission 
infrastructure investment, and streamlined planning and 
permitting procedures; energy efficiency requires aggressive 
policies of building codes and equipment standards, which 
can further spur innovation. These investments do not 
materialize overnight and require long-term policy certainty 
to be fully realized. Wind-turbine manufacturer Vestas is an 
excellent example of a company that has benefitted from 
the reliability and consistency of European renewable energy 
policy, with a four-fold increase in revenues since 2002 and 
major expansion plans in the United States, 

The jobs study undertaken by UC Berkeley provides a clear 
indication that the renewable energy sector generates more 
jobs per unit of energy delivered than the fossil fuel sector. 

A portfolio of technologies and policies are needed to reach 
GHG reduction goals in a timely and cost effective manner: 
energy efficiency, renewable energy mandates (such as a 
Renewable Portfolio Standard), and nuclear power all have 
an important role to play in reducing C02 emissions while 
generating large numbers of jobs at the same time. 

The quantitative analysis that has been undertaken to date 
is not without its weaknesses. Current studies stem largely 
from developed nations and are focused on wind, solar, and 
energy efficiency. More study is needed on emerging tech- 
nologies such as ocean energy and CCS as well as a modern- 
ized electricity grid and storage. More study is also needed 
in developing nations where renewable energy may play a 
large role in economic development and traditional power 
systems may be less deployed. 

That said, there is mounting evidence that our climate is 
perched at a tipping point and that it is only through strong 
investment on a massive scale in renewable energy sys- 
tems that there is a chance of avoiding the more dangerous 
predictions suggested by climate models. Politicians and 
industry leaders must set a resolute example by committing 
to long-term low-carbon solutions that will at once place the 
economy back on track while decoupling economic growth 
from emissions growth once and for all. 
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Glossary of terms 

BAU: Business-as-usual trend without any further policy or 
interventions. In this paper, it refers to projections of elec- 
tricity generation and sources of electricity supply to 2030 in 
the United States by the Energy Information Agency of the 
United States Department of Energy. 

Feed-in Tariff; an incentive structure to promote greater 
production of renewable power whereby regional or national 
electricity utilities are obligated to buy renewable electricity 
(solar photovoltaics, wind power, biomass, hydropower and 
geothermal power) at above-market rates set by the govern- 
ment. 

Job-Year (or “FTE”): One FTE (full-time equivalent) job is 
equivalent to one job-year, meaning a person employed full- 
time for one year. Note then that “50 FTE jobs” could mean 
either five full time jobs over 10 years or 25 jobs over two 
years or other such combinations. 

RPS: Renewable Portfolio Standards are renewable energy 
mandates in the United States requiring that a certain per- 
centage of overall electric power be sourced from renewable 
sources in advance of certain specified dates. 
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Executive Summary 


improving energy efficiency in buildings is central to combating climate change, with more than a third of 
U,S, greenhouse gas emissions coming from the building sector. Over the past year, there has been a much 
stronger push from the federal level to fund energy efficiency programs as part of a national agenda to foster a 
clean energy economy that generates sustainable hi^-quality jobs and reduces our dependence on imported 
fossil fuels, Vital to this process is to develop innovative financing solutions that reach broadly across energy 
efficiency and iow-carbon energy options. 

Energy Financing Districts (a.k.a Property-Assessed Clean Energy (PACE), Sustainable Energy Financing. Clean 
Energy Assessment Districts (CEAD), Contractual Assessments, or Special Tax Districts) were first proposed 
by the City of Berkeley, California in 2007 and have received increasing attention as a mechanism for financing 
residential or commercial clean energy projects, including energy efficiency, solar photovoltaic, or solar thermal 
systems. EFD’s represent one specific and powerful example of an intellectual innovation that is broadly 
applicable to fostering a profitable transition to a clean energy economy at the local, regional, national, and 
global levels. 


WHAT IS AN ENERGY FINANCING DISTRICT? 

Energy Financing Districts (EFDs) enable local governments to raise money through the issuance of bonds to 
fund these clean energy projects (though bonds are not the only possible source of funds), The financing is 
repaid over a set number of years through a “special tax" or "assessment” on the property tax bill of only those 
property owners who choose to participate in the program. The financing is secured with a lien on the property, 
and, like other taxes, is paid before other claims against the property in the case of foreclosure. There is little or 
no up-front cost to the property owner, and if the property is sold before the end of the repayment period, the 
new owner inherits both the repayment obligation and the financed improvements. 

Establishing an EFD requires the following steps: 

1. Determine authority for EFDs; pursue enabling legislation if needed 

2. Identify lead staff and advisors 

3. Design the program to meet specified goals, with input from stakeholders 

4. Secure funding 

5. Formally create the special tax district or tax assessment district 

6. Launch Program 

BENEFITS OF ENERGY FINANCING DISTRICTS 

Energy Financing Districts offer many advantages to homeowners, including a long repayment period, 
potentially tower interest rate, tax-deductible interest payments, and an easier application process than applying 
for a second mortgage or home equity line. Unlike most other financing options, the repayment obligation 
transfers when the property is sold, allowing homeowners to invest in improvements that will pay back over a 
longer timeframe than the owner intends to remain in the house. 

For local governments, an EFD provides an opportunity to address climate change locally, to support residents’ 
environmentally-friendly building improvements at low cost to government, and to strengthen the local 
economy in energy efficiency retrofitting and solar installation. Because the loans are secured by property liens, 
an EFD program provides virtually no risk to the local government's general fund. 
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HOW TO USE THIS REPORT 

This report is designed for local government officials, local government decision-makers, state policymakers, 
and civil society groups interested in getting an EFD program established in their region. Policymakers 
interested in understanding what EFD is and its advantages and disadvantages relative to other residential 
energy financing schemes should focus on the Introduction and Section 3 (Financing Elements). Advocates 
of establishing an EFD program may wish to focus on Section 4 (Case Studies) to understand how this 
program has been successful in other locations. Local officials working to implement an EFD program should 
refer to Section 2 (Getting Started) and Sections 5-10 for an understanding of the process of setting up an 
EFD program, including administrative, legal, and financial issues. And state-level policymakers may wish to 
refer to Section 6 (Legal Authority) for suggestions on how statewide enabling legislation could facilitate the 
establishment of EFD programs locally. 
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1. Introduction to Energy Financing Districts 


Energy Efficiency and Renewable Energy Financing Districts help local government leaders advance their 
goals of reducing greenhouse gas (GHG) emissions in their communities, furthering energy independence, and 
stimulating the local economy. This guide is designed to aid local government leaders in establishing Energy 
Financing Districts with the benefit of the experience from trailblazing communities such as Berkeley and Palm 
Desert in California; Boulder County, Colorado; and Babylon, New York. 


LOCAL GOVERNMENT ACTION 

There is a growing awareness that responding to climate change and reducing our dependence on fossil fuels 
will require actions on all levels - federal, state, municipal, and personal. In many ways, local governments have 
stepped up as first responders to the climate crisis. Cities and counties have committed to concrete greenhouse 
gas emission reduction targets, such as the over 900 mayors who signed the U.S. Conference of Mayors Climate 
Protection Agreement.’ Municipalities have modernized their building codes to encourage energy efficiency 
and solar energy, launched public education campaigns, and pursued “greening" their own facilities and 
procurement supply chains on their own or with the help of groups like ICLEl (Local Governments 
for Sustainability).^ 

An important arena for the transformation to a more resource-efficient economy is the building sector, 
which accounts for 72% of electricity use^ and over 36% of greenhouse gas emissions*' in the U.S, Improving 
the resource use of our new and existing buildings is extremely important both to improve the comfort and 
affordability of homes, and to address climate change and the pollution created by the consumption of 
conventional energy, 

Buildings have many-decade lifetimes, and today’s buildings will continue to be a majority of all buildings in 
2050. Without a focused effort to reduce energy demand in existing buildings, it will be virtually impossible to 
meet even the most modest greenhouse gas reduction targets. Reducing energy demand in buildings includes 
sealing leaks in walls, floors, attics, ducts and windows: upgrading lighting: installing more efficient heating 
and cooling systems, and other improvements, in addition, we can generate renewable energy onsite with solar 
thermal and solar electric systems, which reduce demand on our existing energy supplies and avoid emitting 
GHGs and other pollutants. 


BARRIERS TO ACTION 

Despite the potential for reducing energy consumption in buildings, a wide range of barriers limit investment 
in building energy efficiency and solar energy. There are several important economic barriers to improving the 
resource use of buildings that are important to note for this discussion, including: 

Lack of information 

Many customers do not know how to implement energy efficiency or solar energy, and may not understand the 
benefits of a project. 


! Website; http://www.usmayors.org/climateprotGCtion 

2 Website: http://www.iclei,org 

3 Buildings Energy Data Book September 2007: J.1 Buildings Sector Energy Consumption. 

4 EIA 2006: Emissions of Greenhouse Gases in the United States. 
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Uncertainty of savings 

Homeowners and businesses may not trust that the improvements will save them money or have the other 
benefits claimed. 

Split Incentives 

Split incentives occur when the decision-maker does not receive many of the benefits of the improvements. An 
example is the case of rental property owners who lack incentives to invest in building efficiency upgrades when 
the tenant pays the utility bill. 

Transaction costs 

The time and effort required to get enough information to make a decision, apply for financing, and arrange for 
the work to be done may simply not be perceived as worth the return in energy savings and other benefits. 

initial capital investment 

The first cost of a project may deter investment, either because the resident or business owner does not have 
access to capital or they choose to make other higher-priority investments. 

Length of paybacks 

Homeowners and business owners may not want to invest in comprehensive retrofits if they do not plan to stay 
in the building long enough to recoup their investment. 

Federal, state, and local governments have established a range of programs (e.g. ENERGY STAR, building 
codes, tax credits) to address some of the barriers to adoption of energy efficiency and renewable energy 
technologies. As a complement to existing programs, a few local governments have experimented with a new 
approach - Energy Financing Districts - that primarily address the last two barriers. 


HOW ENERGY FINANCING DISTRICTS WORK 

Energy Financing Districts (a.k.a Property-Assessed Clean Energy (PACE), Sustainable Energy Financing, Clean 
Energy Assessment Districts (CEAD), Contractual Assessments, or Special Tax Districts) are one way for a 
city or county to provide access to capital for their residents’ and businesses’ clean energy projects, including 
energy efficiency retrofits and installation of renewables such as solar thermal or solar electric systems. Energy 
Financing Districts tap into existing mechanisms that local governments are already familiar with, such as special 
tax districts or assessment districts, and allow these mechanisms to support clean energy projects. Energy 
Financing Districts enable local governments to raise money through the issuance of bonds to fund these clean 
energy projects (though bonds are not the only possible source of funds). The financing is repaid over a set 
number of years through a “special tax” or “assessment" on the property tax bill of only those property owners 
who choose to participate in the program. The financing is secured with a lien on the property, and, like other 
taxes, is paid before other claims against the property in the case of foreclosure. There is little or no up-front 
cost to the property owner, and if the property is sold before the end of the repayment period, the rvew owner 
inherits both the repayment obligation and the financed improvements. 

Energy Financing Districts have been set up to fund both renewable energy (solar PV and solar thermal) and 
energy efficiency. From a financing perspective, there is no difference between funding these improvements. 
However, local governments should be aware that financing an energy efficiency program can require more 
effort to decide which measures are eligible and how to ensure installations are completed. Solar PV and solar 
thermal financing programs are often simpler because there is just one basic technology involved, especially in 
states like California where there are solar rebate programs that have quality assurance systems that are easy 
to tap into.^ However, it is important to note that installing solar without also making efficiency improvements is 
not advisable. Efficiency measures usually have a faster payback than solar, and if efficiency is done after a solar 


5 See the California Soiar initiative: httpy/www.gosolarcalifornia.org 
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installation, the solar PV or solar thermal system may turn out to be oversized once demand is reduced through 
efficiency improvements. 


BENEFITS OF ENERGY FINANCING DISTRICTS 

There are over 150-energy efficiency financing programs in the U.S., often run by utility companies, in addition 
to the many traditional loan products offered by financial institutions. Limitations of these financing programs 
often include short repayment periods, high interest rates, stringent credit requirements that do not account for 
energy savings, lack of options for recent homebuyers v/ho have not built up equity, and limited availability for 
households most in need, to name a few.® Energy Financing Districts have several advantages for participants 
over other financing options, such as: 

Longer repayment period 

Energy Financing Districts offer a longer term of up to 20 years, compared to the standard 5 to 7 years of many 
utilities programs and conventional loans, thus allowing participants to do more comprehensive work and more 
closely match their payments with the energy savings. 

Repayment transfers with ownership 

Many property owners do not want to invest in energy efficiency or solar energy improvements if they plan to 
sell their property in a few years. Energy Financing Districts allow the current owner to invest today, knowing 
that the repayments and the financed improvements will transfer to the new owner if he or she decides to sell 
the property. 

Information from a trusted source 

Trust is a key issue in encouraging residents to act. People are getting information from an overwhelming 
number of sources, Local governments are an objective source of information, providing tools and resources 
to enable residents and businesses to take action. For example, local governments can offer a single source 
of information on how to get started with clean energy upgrades, and many local governments provide 
educational workshops about the options available to their constituents. 

Low interest rates 

Low rates may be available due to the lower interest on municipal bonds and other sources of financing 
available to local governments, although administrative fees may push the cost of an Energy Financing District 
program up above conventional options such as a home equity loan or second mortgage. 

Tax benefits 

The interest portion of the repayments are tax deductible, similar to a mortgage. Homeowners are also 
eligible for the federal income tax credit (FITC), a 30% investment tax credit for residential and commercial 
solar installations 

Reduced transaction costs 

Energy Financing Districts often offer an easier process than applying for a home equity line or second 
mortgage- They are specifically designed to finance clean energy improvements so the steps to adoption are 
clearly spelled out in program guidelines, avoiding the need for property owners to arrange for financing on 
their own. 


6 Further analysis and specific case studies of existing financing {Hx>gr»ns can be fotHtd in "Enabling Investments in Energy Efficiency: A study of energy 
efficiency programs that reduce first-cost barriers in the residential sectW {Fuller 2008). availabie orrline: hUp://ciee.ucop.edu/energyeff/documents/ 
CA„ResiFinancing.pdf 
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From the point of view of local governments. Energy Financing Districts offer the following advantages; 

Direct support for constituents’ actions 

Energy Financing Districts are a way for local governments to support climate and environment-friendly building 
improvements with very little direct cost to government 

Job creation 

This new economic activity stimulates the local economy and creates new jobs as the solar energy and energy 
efficiency sectors grow. 

Positive publicity 

The local governments that have been involved with Energy Financing Districts thus far have received positive 
attention from the media and local civic groups. 

Safe and efficient security mechanism 

This financing mechanism is extremely secure due to the priority lien on the property, and delinquent special 
taxes and assessments are repaid before private liens in the case of foreclosure; risk to the local government’s 
general fund is minimal. 


LIMITATIONS OF ENERGY FINANCING DISTRICTS 

These advantages make Energy Financing Districts an attractive option for property owners, but there are 
certain limitations local governments should recognize. First, this program is available only to property owners; 
renters cannot access this program directly. The main issue is split incentives - the owner would need to Invest 
in the improvements but tenants generally pay the utility bills. In some cities a significant percentage of the 
residents and commercial businesses are renters. Residential renters also tend to disproportionally have low 
or moderate incomes, meaning that those most in need often will not be able to access this program, Local 
governments may need other targeted policies and incentives for rental properties in addition to the existing 
low-income weatherization programs. However, it is possible that the advantages of this mechanism may still 
attract rental property owners who see the value of investing in their property in order to capture higher rents 
(subject to rent control laws) and better retention of tenants: it is too early to teil how rental property owners 
will respond. 

Another limitation is that the expected Jife of the installed improvements must be at least as long as the 
repayment period and be attached to the property. Thus, when a property changes hands, the new owner 
will continue receiving energy generation or savings. The program cannot finance portable items such as 
efficient light bulbs and refrigerators because they can be easily removed when the current owner leaves. Local 
governments must find other ways to encourage these valuable upgrades, 

A final limitation is that setting up and administering an Energy Financing District requires staff time on the part 
of local governments. Local governments with existing Energy Financing Districts have dedicated staff with the 
time and motivation to pursue new ideas in this arena, combined with support from their local mayors, council 
members, and other government officials. Now that there are several working models, replicating the program 
will be easier. There are also opportunities to pool resources to create countywide or regional programs: Boulder 
County is an example of this. Still, the concerted effort needed to pass state-wide enabling legislation where it is 
lacking, get local approval, as well as design and administer the program should not be underestimated. 

Additionally. Berkeley has found that the pilot program has some built in limitations stemming from the limited 
time period for its operation and its relatively small scale. Due to its small scale and being new conceptually, 
access to financing was limited, particularly in the current economic environment. Thus, the financing Berkeley 
obtained was made available for a limited time period of 270 days so that all projects had to be completed 
within that time period: and the interest rate is higher than some other sources of funding, such as home equity 
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loans. Therefore, as some owners who made reservations later dropped out. it was not possible to add new 
participants from others who had expressed an interest. 


WHAT THiS GUIDE INCLUDES 

The next section walks through the basic steps to getting a program up and running. Section 3 provides 
background information on how financing v«>rks and the elements that should be considered in any financing 
program. We then present case studies in Section 4 of four communities that have launched variations of 
Energy Financing Districts - Berkeley. California: Palm Desert. California; Boulder County, Colorado; and Babylon. 
New York, This guide draws most heavily upon the experience of Berkeley, but lessons from the three other 
communities are included throughout the guide. Section 5 describes how Berkeley assessed the need for this 
program and solicited feedback from stakeholders. Section 6 describes the legal process for enabling Energy 
Financing Districts, including some general guidance on pursuing enabling legislation in other states. Section 7 
describes how the Berkeley program's financing is structured, and provides guidance on how to set up funding 
for the program. Section 8 describes the administrative requirements of the program, Including some estimates 
of program costs based on experience to date. Section 9 describes how existing programs have defined 
eligible clean energy projects. Section 10 provides ideas for promotion and outreach- We include a final section 
with resource documents from existing programs and other useful information: such as sample Request for 
Proposals, financing agreements, council resolutions, etc - with the links to the full documents online available 
here: http;/yrael.berkeley.edu/f!nancing/resources and described in recent journal publications.'’ 


HOW TO USE THIS REPORT 

This report is designed for local government officials, local government decision makers, state policymakers, and 
civil society groups interested in getting an EFD program established in their region. Policymakers interested in 
understanding what EFD is and its advantages and disadvantages relative to other residential energy financing 
schemes should focus on this Introduction and Section 3 (Introduction to Financing). Advocates of establishing 
an EFD program may wish to focus on Section 4 (Case Studies) to understand how this program has been 
successful in other locations. Local officials working to implement an EFD program should refer to Sections 5-10 
for an understanding of the process of setting up an EFD program, including administrative, legal, and financial 
issues. And state-level policymakers may wish to refer to Section 6 (Legal Authority) for suggestions on how 
statewide enabling legislation could facilitate the establishment of EFD programs locally. 

We hope this information wili help get you started! 


7 Fuller, M, Portis, S. and Kammeri, 0 . M. (2009) "Towards a low-carbwi ecorwmy: murHapal ftrwncing for energy efficiency and solar power", 
Environment, 5! <1), 22 - 32. 
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2. Getting Started 

We estimate that the process for developing an Energy Financing District to the point of launch should take 6 
to 12 months once there is enabling legislation, depending on approval schedules and the amount of resources a 
local government is able to direct towards this effort. Drawn from the experience of existing programs, these are 
the steps to create a program; 

DETERMINE AUTHORITY FOR ENERGY FINANCING DISTRICTS; PURSUE ENABLING 
LEGISLATION IF NEEDED 

Most communities will require authorization from the state legislature to allow local governments to collect a 
special tax or assessment to pay for energy efficiency or renewable energy improvements on private property. In 
California, local governments already have this authority under Chapter 29 of the 1911 Assessment Act through 
AB 811 and through Mello-Roos (for charter cities currently and, for other local agencies if pending amendments 
are signed into law). Colorado, Louisiana, Maryland, Nevada, New Mexico, Ohio. Oklahoma. Oregon, Texas, 
Vermont, Virginia, and Wisconsin also have existing legislation providing local authority, with several more states 
soon to follow. The Database of State Incentives for Renewables and Efficiency (DSIRE) created a new policy 
category called "Property Tax Financing Authorization" for this type of financing, and information on these state 
laws and any new ones that are adopted can be found at http:/ywww.dsireusa.org. We provide guidance and 
additional resources for enabling legislation in Section 6 on page 22. 


IDENTIFY KEY STAFF AND ADVISORS 

The local government should evaluate whether capacity exists in-house to manage this program or whether it 
will need to engage financial or administrative partners. Partnerships can range from a turnkey administrative 
and financial partner that handles all the processing and bond purchasing to the targeted use of outside 
expertise, important team members for planning and implementation include: 

• Senior Managers and analysts from the City Manager's office, the County Administrator's office, and the 
department that will be administering the program 

• Legal counsel representing the jurisdiction and/or Bond Counsel 

• Finance/Auditor-Controller Department representative and/or a financial consultant 

• Climate, energy, or sustainability program staff person (if available) 

• Staff from energy efficiency and renewable energy programs operated by government, utility, or 
local nonprofit 

• Staff from the County Recorder and/or Tax Collectors offices 

Guidance on the administrative requirements and programs costs can be found in Section 8 on page 31. 


DESIGN THE PROGRAM TO MEET SPECIFIED GOALS. WITH INPUT 

FROM STAKEHOLDERS 

The planning for this program should integrate the local government's greenhouse gas reduction targets or 
economic development and workforce development goals. To ensure success, it is important to engage local 
stakeholders and potential partners to assist in determining program goals, key program design elements, and 
criteria for eligible improvements. Guidance on program planning is available in Section 5 on page 20, and 
suggestions for defining eligible projects are in Section 9 on page 36. We also provide program design and 
planning documents from existing programs in Section 12 on page 41. 
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SECURE FUNDING 

The ability to fund these types of districts is perhaps the biggest hurdle for many local agencies. Local 
governments with large reserves may benefit from the financing as one of their investment portfolio strategies. 
The ability to attract major lenders to this type of program is just now being tested in the market. There are 
several efforts in California and Colorado to line up financing that will provide an investment with low risk and 
an interest rate that results in long-term savings for program participants. The design of the Berkeley FIRST 
program relies on investment entirety from a financial firm woricing with a commercial line of credit from a 
local bank. The firm purchases the City’s bonds through an agreement with the City. Alternatively, Palm Desert 
and Sonoma County are utilizing unallocated reserves to issue loans. One possible source of funds are Energy 
Efficiency and Conservation Block Grants (EECBG), a portion of which can be used to support the creation of 
Energy Financing Districts. For more detaiis on securing funding, see Section 7 on page 26. 

FORMALLY CREATE THE SPECIAL TAX DISTRICT OR TAX ASSESSMENT DISTRICT 

This step is likely to require several actions by the City Council or County Board of Supervisors for various 
approvals. There are two ways to do this in California, through assessments (contractual assessments under 
amendments to the 1911 Improvement Act made by Assembly Bill 811) and through special taxes (currently 
available only to charter cities, although an amendment to the Mello-Roos Community Facilities Act of 1982 is 
pending). These processes are described in Section 6 on page 22, Processes for the creation of the financing 
district will vary from state to state, and county to county. 

LAUNCH PROGRAM 

Once the legislative actions are completed, program marketing and outreach should focus on education about 
both the energy benefits such as saving money and reducing greenhouse gas emissions, and also the non- 
energy benefits such as improving occupants' health and improving home and office comfort that result from 
energy efficiency and renewable energy improvements. Residents should be advised on the expected costs and 
savings if they install efficiency measures or renewable energy under the program. The program should be roiled 
out with as much detail as possible about the cost of financing and availability of funds. Local governments 
should be careful not to set up expectations for the public too early, especially since anticipation of a program 
may delay some consumers from making improvements. For more details on promotion and outreach, see 
Section 10 on page 38. 
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The purpose of this section is to familiarize local government leaders with the common elements of financing 
products. The table below offers a chart with the program elements organized by categories discussed in this 
section with the most common elements of Energy Financing Districts highlighted. 


FINANCING PROGRAM ELEMENTS 
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SOURCES OF CAPITAL 

There are many possible sources of capita! for a financing program. For most existing energy efficiency 
financing programs, capital has been provided by banks or utility general funds, and is often supplemented 
by utility-collected funds from a public benefit charge or an addition to the rate base to provide lower than 
market rates of interest. Other sources include manufacturers who help finance their own equipment, leasing 
companies, municipal bonds, state treasuries and pension funds, and housing and economic development 
agencies. Energy Financing Districts generally issue municipal bonds, although Palm Desert started its 
program with the city's genera! revenue funds and Babylon uses its municipal solid waste fund as a revolving 
pool of capital. 


FINANCING MECHANISMS 

An Energy Financing District uses a special tax or assessment levied through the property tax bill- There are 
several other options for financing energy improvements. Some of the financing mechanisms are fairly 
standard - a direct consumer loan can be unsecured or secured to an asset such as a car or the improvement 
itself; a mortgage or home equity loan is secured by the property; and a secured or unsecured line of credit 
allows the borrower to draw down funds as needed instead of as a lump sum. A retail installment contract (RiC), 
used by a few existing efficiency financing programs, is one type of unsecured consumer loan that is often used 
to purchase new cars,® 

These more traditional options may offer rates lower than those offered by Energy Financing Districts, For 
example, mortgage and home equity loan rates are currently 4% to 7%. However, the lower rates are available 
only to those with higher credit scores, and, unlike Energy Financing Districts, these forms of debt would have 
to be paid off by the borrower even if the property (and the improvement) were transferred to a new owner 

There are also variations on a traditional mortgage product that are relevant to energy improvements, An 
Energy Improvement Mortgage (ElM)* allows a new home buyer to get additional financing rolled into the 
first mortgage to cover the cost of energy improvements. Vermont Energy Investment Corporation (VEIC) 
conducted a pilot of this mechanism more than a decade ago. but it has rarely been used, largely due to the 
already-challenging process of closing a home: the hassle of figuring out the EiM on top of the initial 
mortgage is usually prohibitive'® - though ElMs may become useful if combined with public policy that 
encourages improvements at the time-of-sale. New programs have recently been launched in Colorado, Maine, 
and New York, 

Another option is a tariffed installation program (TIP), which uses a utility's billing system to collect a charge 
that has been attached to the meter as a special tariff. A local government could do this through their municipal 
utility or water district, TIPs provide a mechanism for residents and businesses to install improvements that may 
outlast their tenure. Because the payment is tied to the meter, not the property owner, TiPs allow for the current 
occupant to move, with the next occupant responsible for repayment. Typically, the monthly charge must be 
less than the expected savings from the efficiency improvements and charged for a period less than the life of 
the efficiency measure being installed. Failure to pay can result in utility disconnection for most TIP programs. 
TiPs may offer a useful mechanism for rented properties where the split incentives between property owners 
and tenants chronically lead to underinvestment in energy efficiency. The Pay As You Save® (PAYS) system is 
a proscribed TIP design." Its features include independent verification of savings estimates to assure savings, 
a requirement that the expected annual payment be less than the estimated annual savings, and that the term 
of repayments be less than the life of the measure. All participants in programs based on the PAYS system are 
assured that if measures fail, they will be fixed or the payment obligation will end, that repair costs will not 


S U.S. Environmental Protection Agency, "Financing Guidebook for Energy EfRciency Program Sponsors" (December 2007), 

9 An EIM, which allows the buyer to borrow more money to invest in efficiency kn^wovements. Is different than a Energy Efficiency Mortgage (EEM). which 
gives an efficient home a more favorable mortgage interest rate. 

10 Faesy, Richard, "Understanding and Overcoming the Energy Mortgage Bairier," ACEEE Stsnrrwr Study on Energy Efficiency in Buildings (2000), 

11 More information contact the Energy Efficiency Institute; hltp:^www,eeivt.cwn 
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increase the monthly payment amount, and that bonding and contractor certification will ensure post inspection 
and warranty problems will be satisfactorily resolved. The developers of PAYS believe these features are integral 
to achieving widespread savings, availability of capital, and substantial program participation. As a tariff, TIPs 
require the support of implementing utilities and approval from the utility regulators. 


COLLECTION MECHANISMS 

Most financing models, such as credit cards, collect payments with a separate monthly bill However, there is 
growing interest in putting the payment on the utility bill (i.e, on-bili financing) or property tax bill, to make 
repayment easier and more reliable. Energy Financing Districts usually collect repayments through the property 
tax bill. 


ENHANCEMENTS 

This category is a catch-ail for the ways that programs have "enhanced” their product by making it more 
appealing or accessible than what is available in the market. Enhancements can include the following: 

Reduced Interest Rates 

Often programs offer below-market interest rates, or offer buy downs of a certain percentage: this is usually 
funded through a public benefit charge or through a lower-interest source of capital that borrowers do not have 
access to outside of the program. 

Guarantees and Reserves 

Guaranteeing loans or pre-funding reserves (funds set aside to cover defaults) enable lenders to offer loans to 
a wider group of borrowers, and also allow lenders to offer lower interest rates because of security provided by 
the guarantee. There are efforts currently underway to secure federal credit enhancement of Energy Financing 
District bonds. 

The City of Berkeley funds a debt service reserve fund at 6.5% of the total outstanding principal amount to 
cover bond debt service in the case of late payments by the property owners - bond investors typically expect a 
debt service reserve fund, it should be noted that the City of Berkeley funded this reserve fund from its general 
fund rather than asking property owners to bear the cost, which most local agencies will not be willing to do. 

In addition, because the City did not wish to initiate early foreclosure on delinquent properties (which is a typical 
feature of land-secured bonds in California), the City agreed to pay delinquent special taxes with "available surplus 
funds”: again many local agencies probably may not be willing to provide this type of credit enhancement.'^ 

Rebates for Efficiency and Solar 

A common way to enhance a financing program is by providing a direct payment for implementing certain 
measures to offset some of the project cost. These exist for both efficiency and solar energy in many states, and 
can be used to make the project more attractive. 

Subsidized Transaction Costs 

Some programs offer free audits or cover the costs of "handholding” a customer through the process to reduce 
transaction costs. 


12 Under the Aiterr>ative Method of Distribution of Tax Levies and CoHections and of Tax Sate Proceeds (the "Teeter Plan"), a county may guarantee the 
oayment of soecial taxes and assessments, and, irt return, the county collects and ret»ns ^1 penalties and inter^t which accrue on the delinquent 
special taxes and assessments. There are also programs in which tax detint^iencies are «>ld to third parties who assume the "Teeter" role typically 
played by counties. 
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including Energy Costs and Savings in the Underwriting Criteria 

One credit enhancement is for the lenders to include the energy savings on the income side when they are 
evaluating a borrower’s credit using a debt-to-income ratio. 

There are a few other enhancements that so far have rarely been used, but that may have potential. One 
possibility is to aggregate the projects to the extent that a group of projects can get lower rates for products 
and services. Another idea is to sell the environmental or renewable energy benefits of the project into a market 
that values them to lower the project cost for participants. This could be a renewable energy credit (REC) 
market or an energy efficiency market; REC markets exist in many states (including some that require specific 
amounts of solar energy - see the OSIRE website for states with these programs • http://www.dsireusa,org) 
and markets for "energy saving credits" have been developed recently in a few countries in Europe.*^ To get 
economies of scale, residential projects would need to be aggregated and sold to these markets in substantially 
larger units than one house at a time. Of course, by selling off these attributes of the project, participants and 
cities forfeit the right to claim these attributes towards their own goals. 

Another option that may be possible is for a municipality to arrange for a third party to pay for and own the 
installed measures during the repayment period. Ownership would transfer to the building owner at the end of 
the payment period, if the repayment was structured so that the IRS characterized the arrangement as a rental 
arrangement (i.e., the investor rents the equipment to the consumer) then the investor may be eligible for one of 
the renewable tax credits (if there is a business credit available). Such a structure could enable tax advantaged 
investors to monetize the value of available tax credits. 


UNDERWRITING CRITERIA 

Underwriting is the process of determining whether an applicant is credit worthy enough to receive financing. 
The traditional measures for evaluation are the applicant’s debt-to-income ratio and FICO*’* score, which is a 
score used by the credit rating industry to represent credit worthiness based on bill payment histories, current 
debt, and other criteria, Proxies for credit such as a utility bill or a property tax bill payment history can also 
be used. Although the underwriting criteria for Energy Financing Districts are still evolving, clean property title 
records and tax records ultimately may be determined to be sufficient. 


SECURITY INTERESTS 

Many financing program offer unsecured loans, which are not attached to any of the borrower's assets and 
have higher interest rates. Other programs, especially those with higher loan limits, tend to use some type of 
lien for security, A lien is a security interest in an item of property to secure the payment of a debt or some 
other obligation. A lien on the real estate itself is a mortgage. A Uniform Commerciai Code'^ fixture filing is a 
lien attached to the "fixtures" installed that is recorded with the property title and must be paid in the event of 
the foreclosure or sale of the home. A lien can also be placed on other valuable assets such as a car or boat. 

In addition to these traditional methods of acquiring a security interest, some programs use the ability to 
disconnect power for nonpayment for added security. Energy Financing Districts use a lien attached to 
the property. 


!3 Vine, E. and J. Hamnn, "Energy savings certificates: A market-based tex^ for reducir^g greenhouse gas emissions.'’ Energy Policy, 2008. 36(1); p, 467-476. 

14 FICO scores are commonly used evaluate the credit worthiness of an individual. They are calculated using a method developed by the Fair 
Isaac Corporation. 

15 The Uniform Commercial Code is a body of recommended laws regarring sales and commweial transaction that are meant to harmonize the laws in 
various states. Form to create a UCC fixture filing available at: http://www.sos.ca.gov/business^iCc/ra_9_ucc-1.pdf 
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4. Case Studies 


The four most established Energy Financing Districts in the United States are in Berkeley, CA; Palm Desert, CA; 
Boulder County, CO; and Babylon. NY These programs have all taken slightly different approaches to dealing 
with the challenges and program design issues presented in sections 4-9. For ease of comparison, a summary 
chart is provided after the case studies. 


BERKELEY FIRST, BERKELEY. CALIFORNIA 

In November 2006, 81% of Berkeley voters endorsed ballot Measure G, which established an 
aggressive greenhouse gas (GHG) reduction target of 80% by 2050 and directed the City to 
develop a plan for achieving that target. As part of the effort to reduce emissions. Berkeley city staff 
developed the concept for the Berkeley Financing Initiative for Renewable and Solar Technology 
(FIRST) to enable residents and businesses to finance energy improvements to their buildings. 

The pilot launched in November 2008 and Berkeley property owners reserved the $1 million of 
initial funding within 10 minutes of opening the application website. This included 38 residential 
projects with an average project value of $28,000. Funding comes from issuing '‘micro” bonds 
for each project that are purchased by the city’s financial partner. Each bond is secured by all of 
the special taxes paid by participating property owners. Only solar PV was allowed for the pilot 
round, though basic energy efficiency improvements were required before installing solar. The City 
is currently evaluating the pilot and assessing the potential to launch a full program that would 
include energy efficiency and solar energy projects and the merits of proceeding individually 
or jointly with other governments. For the evaluation phase, the City received permission from 
participants to use utility bill data and information on the measures installed by each household to 
track the energy savings from the program and savings per dollar invested. 

Contact: Daniei Lambert, Berkeley FIRST Program Manager 
DLambert@ci.berkeiey.ca,us 
http://cityofberkeley.info\sustainable 
http://www.berkeleyfirst.renewfund.com 


ENERGY iNDEPENDENCE PROGRAM (EfP), PALM DESERT, CALIFORNIA 

The City of Palm Desert's Office of Energy Management (OEM), founded in January 2007, has a 
city-wide goal of reducing energy use by 30% In five years. To achieve this goal, the city created its 
Set to Save program, which provides incentives for energy efficiency in partnership with Southern 
California Gas Company and Southern California Edison. The OEM saw a need for financing energy 
projects, which led to the creation of their financing program. The EIP funds energy efficiency and 
solar energy projects for residential, commercial, and industrial properties under the authority 
provided by California’s AB 811. The City keeps track of what measures are funded, and energy 
savings are estimated based on the California Energy Commission’s Database for Energy Efficient 
Resources (DEER) values for energy efficiency improvements. For privacy reasons, the City has 
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chosen not to try to gain access to utility bills. However, they do have a few select properties whose 
energy consumption they track in real time. 

The EIP committed $7.5 million in its first two phases. The first $2.5 million from the city’s general 
fund for Phase i was committed within 3 weeks; Phase 11 ftjnding of $5 million from a bond issued 
by the city’s Redevelopment Agency was committed in just over 5 weeks. There were 206 project 
applications for Phase I and Phase II. an average of $36,000 per project and all but three were 
residential projects. Only one solar thermal project was funded. Most of the energy efficiency projects 
were for high performance air conditioning, pool pumps, roof insulation, and windows. Solar PV 
projects accounted for only 98 of the projects but almost 70% of the funding. For Phase Ml, the City 
plans to set aside a portion of the financing for energy efficiency to ensure that there is sufficient 
money to finance energy efficiency upgrades, which are often more cost effective than solar PV. 

Contact: Patrick Conlon, Director of the Office of Energy Management 
pconlon@ci.palm-desert.ca.us 

http://www.cityofpalmdesert.org/!ndex.aspx?page=484 


CLIMATESMART LOAN PROGRAM. BOULDER COUNTY, COLORADO 

Boulder County created the CiimateSmart Loan Program to support Boulder County's goal of 
achieving Kyoto Protocol targets and long-term carbon neutrality. The statewide enabling legislation 
HB 08-1350 passed in May 2008, Boulder County voters passed Ballot Measure lA to authorize 
$40 million in bonding capacity for the CiimateSmart Loan Program in November 2008, and the 
program began accepting applications in April 2009. The program is available to the unincorporated 
county residents and nine of the county's ten municipalities. Eligible improvements include: air 
seating and ventilation, insulation, space heating and cooling, water heating, lighting retrofits, 
daylighting, windows doors and skylights, reflective roofs, pool equipment, landscaping (e.g. 
planting trees on south side of house), solar hot water, solar PV. small wind, and wood/peliet stoves. 

Before the program launch, 1,700 people attended the required participant workshops and over 130 
contractors attended briefings about the program. The program is set up so that applications are 
taken before the county issues the bonds. The first application period in April 2009 closed with 393 
applications for over $75 million in financing. The projects include a wide range of energy efficiency 
and renewable energy measures, in fact Boulder County is the most ambitious to date in terms 
of eiigible project scope. The county then issued a bond to cover this amount of funding. For the 
evaluation phase, the County will use utility bill data and Information on the measures installed by 
each household to track the energy savings from the program and savings per dollar invested. The 
County will have access to utility bill data because they require each participant in the program to 
sign a utility bill release. They will also be able to track people who have participated in other County 
programs, such those who have completed a home energy audit but have not followed through with 
getting energy efficiency projects: thus, there is an opportunity for more targeted outreach. 

Contact: Ann Livingston, Sustainability Coordinator for the Boulder County Commissioners' Office 

alivingston@bouldercounty,org 

http://www.climatesmartloanprogram.org 
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LONG ISLAND GREEN HOMES PROGRAM. BABYLON, NEW YORK 

The Long Island Green Homes Program supports a broad set of policies to encourage energy 
efficiency in Babylon, a town on the south shore of Long Island. In 2006, Babylon developed a 
comprehensive green building code and became the first Long Island town to adopt aggressive 
energy efficiency standards consistent with the ENERGY STAR New Homes performance standards 
for new home construction and to require LEED-certification for all new commercial buildings over 
4,000 sq ft. The Town also adopted the 12X12 Initiative to Combat Global Warming (a program of 
the Sierra Club), committing Babylon to reducing its greenhouse gas emissions 12% by 2012, 

To implement their financing program, the definition of solid waste was expanded to include C02 
so that $2.5 million of the Town's solid waste reserve fund could be used to finance energy retrofits. 
The program funds cost-effective energy efficiency measures such as air sealing, insulation, 
caulking, and replacing space heating and hot water systems. The program can also finance solar 
energy improvements, but only if the home already meets the Energy Star standard for new home 
construction. Thus far. 169 homeowners have submitted applications for approximately $1.2 million 
in funding, The average project costs $7,100 and is expected to save 28% of the home’s energy use, 

Contact: Dorian Dale. Energy Director for the Town of Babylon 

ddale@townofbabylon.com 

http://ligreenhomes.com 

http://www.TheBabylonProject.org 
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5. Identifying the Demand in Your Community 


Municipalities initially looking into Energy Financing Districts often ask: “How many people will participate?” 

The answer to this question will vary widely based on the demographics of the population, the benefits that can 
be expected given the local climate and quality of the building stock, other financing options and incentives 
available, the way participant risk is addressed, and the effectiveness of the program's outreach and marketing 
efforts, as discussed in Section 10. In general, programs become much less expensive with economies of scale 
that spread fixed program costs over a large number of participants. To begin to get a handle on the potential 
for the program, it will be useful to understand the following factors: 


^ DEMOGRAPHICS 

important information includes the number, age and condition of single and multi-family homes, and the 
composition of the commercial building stock. The number of rental properties where the tenants are 
responsible for the utility bills is also an important factor. Social factors such as the level of interest in and 
knowledge about energy options will also be important to gauge how much education is needed to spark 
interest in the program, The City of Berkeley conducted an initial web survey of city residents to explore these 
more qualitative factors, which is included in the resource list found in Section 12. 

EXPECTED BENEFITS 

The benefits of the program will vary with climate, the quality and age of buildings, energy prices, and other 
factors. For example, the benefits of solar PV will be greater in places with a lot of sun, high electricity rates, 
higher midday rates, high energy demand, net metering laws, and a high prevalence of south-facing roofs with 
few obstructions (such as trees). Energy efficiency opportunities will be greater in communities with heavy 
heating and/or cooling loads, high electricity and gas rates, and buildings that have many opportunities for low- 
cost efficiency upgrades, Talking to local solar installers and energy efficiency contractors wili be important to 
gauge the potential value of savings to property owners, 

PERCEIVED BARRIERS 

It will be important to assess what the perceived barriers are for potential customers. Why are they not pursuing 
this now? is lack of financing an important issue, or are there a number of other barriers such as iack of interest 
or information that are the real barriers to adoption? These additional barriers will need to be addressed or the 
program wili experience iow demand despite eliminating the barrier of first cost, 

OTHER FINANCING AND INCENTIVES AVAILABLE 

It is important to do an assessment of other financing options currently available. These include products 
available from local banks, credit unions, community development financial institutions (CDFls). or the local 
utility. Contact the banking association in your state and ask about rates for secured and unsecured loans, and 
aiso their level of demand for financing for efficiency and renewables, Ask local contractors if they currently 
offer any financing products to their customers. Also check with the local utility to see what incentives are 
available, including annual limits on funding, whether such funds are currently being futiy utilized by their 
customers each year, and what the penetration rates have been for existing programs, A key resource to check 
the avaiiabiiity of state and ioca! financing programs and other incentives is DSIRE: http://www,dsireusa.org. 
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^ OPPORTUNITIES FOR OUTREACH AND EDUCATION 

Outreach efforts will play an important role in the success of the program. Low levels of understanding about 
climate change or lack of information about clean energy options will make the task of marketing the program 
more difficult. Identifying existing means within the community to disseminate public information is a first step, 
it is vital to connect with local community organizations, such as neighborhood associations, small business 
councils, local nonprofits, rotary clubs, religious groups, and other organizations. These groups can become 
ambassadors for the program. 

It is also important to identify and engage the local solar installers and energy efficiency contractors - these 
businesses will be on the front lines of educating customers about clean energy improvements, and many 
successful programs use the contractors as the primary marketing force. You may want to do a survey and/ 
or focus groups to collect more information from these groups. The City of Berkeley conducted four focus 
groups with solar PV contractors, energy efficiency contractors, solar tha-mat (hot water and space heating) 
contractors, and solar equipment suppliers. These sessions were extremely helpful both to engage these 
stakeholders, and also to get feedback on how to design the program. The script for the focus group and a 
summary of the finding are available through the link to resources in Section 12. 
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6. Legal Authority 


The creation of an Energy Financing District will likely require state statutory authorization as well as approval 
by the local government entity (e.g. city council or county board of supervisors), though laws vary from state to 
state, in California, state law enables this type of financing through two options: a special tax financing (which is 
an option that is currently available only to charter cities, although amendments to the Mello-Roos Community 
Facilities Act of 1982 for this purpose are pending) or a contractual assessment financing (authorized by 
amendments to the 1911 improvement Act by AB 811). 

This section first describes the state statutory authority in California, and then provides guidance for amending 
laws in other states to provide for the creation of Energy Financing Districts. The legal requirements vary 
greatly from state to state. Links to the text of the existing enabling legislation and other relevant documents 
from California, Colorado, and New Mexico are provided in Section 12, along with a link to additional legal 
guidance for Arizona, Florida, Hawai’i, Michigan, Nevada, New Jersey, New Mexico, New York, Oregon, Texas, and 
Washington. The legislation for all states with legal authority for this type of financing can be found at 
http://www.dsireusa.org under the policy category called "Property Tax Financing Authorization". 


CALIFORNIA ENERGY FINANCING DISTRICTS; SPECIAL TAXES AND ASSESSMENTS 

As explained above. Chapter 29 of the 1911 Improvement Act, as amended by AB 811 in 2008, gives cities and 
counties authority to levy contractual assessments to finance renewable energy and energy improvements on 
private property, The City of Palm Desert used this contractual assessment method. 

The City of Berkeley, as a charter city with legal authority over "municipal affairs”, adopted a special tax 
financing ordinance based on the Mello-Roos Community Facilities District Act of 1982 (the "Meilo-Roos Act"), 
which authorizes local agencies in California to create community facilities districts, issue bonds, and levy 
special taxes to finance public facilities, public services and certain improvements to private property. Berkeley 
used its charter powers because the Metlo-Roos Act does not currently authorize local agencies to finance 
energy projects for private property, although amendments (Senate Bill r:79) are currently pending for that 
purpose. Any charter city‘® in California can adopt its own special tax financing law to adapt Mello-Roos for 
this purpose. 

To set up an AB 811 financing program, the legislative body of the city or county must adopt a resolution of 
intention, direct a city official to prepare a report, hold a public hearing on the matters covered by the report, 
then approve the report and a contractual assessment financing program. The report must include a map of the 
territory within which contractual assessments are proposed, a draft contract between a property owner and the 
city, city policies concerning contractual assessments, a plan for raising capital to finance the improvements, and 
the amount of fees that will be charged to the city or county for incorporating the assessments into the general 
tax assessments for the city or county. Municipalities will need to consider how California Constitution Article 
XlilD, which was enacted by Proposition 218, impacts the contractual assessment process: we recommend 
consulting with your city attorney, county counsel or bond counsel to review this issue. 

Under California’s Mello-Roos-based financing law, the process for authorizing the levy of special taxes and 
issuance of bonds requires four phases. In the first phase, the City Council of a charter city must adopt a special 
tax code that authorizes the Energy Financing District: this step will be eliminated if the Meilo-Roos Act is 
amended for this purpose. In the second phase, following a public hearing, the City Council creates a special 
tax district and authorizes the levy of special taxes on properties that vote in favor of being taxed. In the third 
phase, property owners vote in favor of the levy of special taxes on their property and the issuance of bonds, in 


!6 Outside of California "charter " cities are also referred to "home rule” cities »kI towns. As eiqjiainect above, charter cities in California have authority over 
'"municipal affairs" subject to constitutional limitations. 
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the fourth phase, which will be repeated with every round of finding, the City Council authorizes the issuance 
of the bonds payable from special taxes. A pending bill in the California legislature, SB 279, would, if passed, 
extend the ability to use special tax districts to all local agencies (ir>cluding non-charter cities, counties, water 
districts, public utilities, etc.) and would reduce the steps required for the process to authorize the levy of 
special taxes by eliminating the "first phase" described above. 


MELLO-ROOS VS. AB 811 

Many believe that the public finance community in California must eventually agree on whether to use 
assessment financing or special tax financing. In the meantime, assessment financing is available to ail cities 
and counties while special tax financing is available only to charter cities. There are a few important differences 
between the two options: 

• The Mello-Roos adaptation is currently only available to charter cities, as a result, the implementation 
process is considerably more involved than the AB 811 process; however, if SB 279 passes it wilt be available 
to all local agencies and the implementation process will be simplified 

• AB 811 is only available to cities and counties (not other local agencies) 

• AB 811 may be subject to the requirements of Article XlilD of the California Constitution (please consult with 
your city attorney, county counsel or bond counsel on this issue) 

• SB 279 would allow for third-party ownership and lease financing 

• AB 811 is not available for “parcels which are undergoing development” e.g. residential and commercial new 
construction (although it is possible that this distinction may be eliminated during the legislative process for 
SB 279) 

• Neither would allow financing of power purchase agreements (PPAs) 

Again, we recommend consulting with your city attorney, county counsel or bond counsel to review whether 
you should utilize AB 811 or Mello-Roos for an Energy Financing District in your community, 


IMPLICATIONS FOR NEW CONSTRUCTION S THIRD PARTY OWNERSHIP 


f An Energy Financing District could support the development of new “zero- I 
I energy" homes and commercial properties with many of the energy efficiency | 

< and renewable energy features funded through the program. This would > 

I reduce the considerable misalignment of interests between the builder and j 
I the initial buyer of a new property. | 

The limitations of AB 811 Assessment Districts for new construction may be an important issue for local 
governments to consider, particularly in regions that expect new construction to be a significant element of the 
future housing stock. An Energy Financing District could support the development of new "zero-energy” homes 
and commercial properties with many of the energy efficiency and renewable energy features funded through 
the program. This would reduce the considerable misalignment of interests between the builder and the initial 
buyer of a new property. Enabling builders to add energy efficiency and renewable energy features during the 
construction process will also significantly reduce the cost of these measures. 

Third party ownership (only allowed under SB 279, if passed), where an investor retains ownership for tax 
purposes, is also an interesting situation to consider. Presently, the initial owner takes the federal income tax 
credit (ITC) for solar or efficiency up front, but subsequent owners will pay higher (than necessary) special taxes 
as a result because they do not get.a share of the ITC. A third party owner could take the tax credits up front 
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and reduce the total amount financed through the Energy Financing District, thus reducing the payments of 
future property owners. 


BOULDER COUNTY 

The state of Colorado passed House Bill 08-1350 in May 2008, led by Boulder County and local 
delegate Representative Alice Madden, This bill allows counties and other local government entities 
to provide below-market financing for renewable energy and energy efficiency improvements on 
their properties via a "Clean Energy Options Local Improvement District." The bill allows for the 
use of tax-exempt bonds and taxable bonds to finance projects. Boulder County's district was 
established under Ballot Measure 1A. approved by voters in November 2008. Additional regional 
and statewide programs, based on Boulder County’s ClimateSmart Loan Program model, are 
currently being considered. 


BABYLON 

Babylon uses a different mechanism than the other programs, in Babylon, residents already pay a 
biannual benefit assessment fee to the Town for removing solid waste. To implement their financing 
program, the definition of solid waste was expanded to include energy waste in the form of C02, 
so that the Town's solid waste reserve fund could be used to finance energy retrofits. This required 
the Town Board to approve a resolution amending the Town’s Solid Waste Code. This mechanism 
should be feasible for other towns where residents already p>dy a similar benefit assessment. In fact, 
both houses of the New York legislature just affirmed the "carbon as waste” rationale, thus enabling 
any municipality in the state to set up a waste district for this purpose. Enabling legislation may be 
necessary in other states. 


GUIDANCE FOR OTHER STATES”" 

Most states in the U.S, have some form of local government special assessment district authority that enables 
municipalities to collect assessments on the property tax bill from property owners within their jurisdiction 
to finance improvements that benefit such property owners, and to finance the up-front costs of such 
improvements by issuing bonds. Generally, the simplest method of creating authority is to use this existing 
assessment district authority, and, if necessary, to amend the relevant section of the state code to expressly 
provide for the key features of a financing program.*® 

The key features that often must be added to existing state law to enable Energy Financing Districts include 
the following: 

Authority to Finance Improvements on Private Property 

in some states, the statutes authorizing local governments to create assessment districts specify that the 


17 This section was kindly prepared by Sheridan Pauker at Wilson Sonsini Goodrich and Rosati, 

18 A memorandum prepared for the Vote Solar initiative by Wilson Sonsini Goodrich and Rosati, PC, that describes the assessment district authority in 
various states and amendments to state law necessary to implement Energy financing Kslncts. can be found at: btlo://www.votesolar.or 9 /linkQd-docs/ 
key_stat8S_tnemo,pdf 
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improvements to be financed by such assessments must serve a “public purpose." It is therefore sometimes 
necessary to amend the state code to provide that renewable energy and energy efficiency improvements on 
private property are a vaiid public purpose. This can be done using express language and via legislative findings, 
if state law must be amended in any way to provide the authority for creating an Energy Financing District, 
we recommend using both language stating that renewable energy and energy efficiency improvements to 
private property may be financed through the assessment district, and also findings of the governing body to 
the effect that the financing of such improvements serves a valid public purpose (such as reducing greenhouse 
gas emissions and improving air quality).'® Other states expressly prohibit the use of assessment districts to 
develop private property. In such states, the code sections authorizing assessment districts must be amended to 
authorize the financing of renewable energy and energy efficiency improvements on private property. Again, if 
the state statute must be amended for any reason to create this authority, it is generally a good idea to include 
such language to clarify the local government's intent and prevent later misunderstandings. 

Authority to Finance Renewable Energy and Energy Efficiency Improvements 

State law authorizing the creation of assessment districts often limits the authority of focal governments to 
financing only certain enumerated types of improvements, such as sidewalks, parks, sewers, and the like. !n 
such states, to enable the authority to create Energy Financing Districts, it is necessary to expand this list to 
specifically include renewable energy and energy efficiency improvements. 

Opt-ln Feature 

In most states, when assessment districts are created by the governing body of a municipality, the governing 
body must designate the geographic boundaries of the district, and ail parcels of property on the tax roll for 
such designated area are included in the district. In the Energy Financing Districts model, a particular parcel 
of property is not assessed unless that property owner "opts-in" and applies to participate in the program. To 
create the legal authority for this "opt-in” mechanism, the code section authorizing assessment districts must 
usually be amended to provide that, when creating an Energy Financing District, the governing body of the 
municipality may initially designate a geographic area comprised solely of properties proposed for annexation 
into the district. Then, once the district is created, properties only join the Energy Financing District (and 
thereby become eligible for financing of the improvements and subject to special assessments) when ail of the 
owners of a particular property voluntarily decide to annex their property into the district. 

The particular amendments necessary to provide local governments with the authority to implement an 
Energy Financing District will depend on the law of the specific state at issue, in some states such as Michigan, 
for example, the authority to create assessment districts is scattered among different sections of the state 
code that apply to different types of local government entities (i.e. towns, cities, counties, etc.), in these 
circumstances, or where the general authority to create assessment is overly complex and incongruous with the 
Energy Financing District model, it may be necessary to implement "stand alone" authority that creates a new 
code section specifically geared toward Energy Financing Districts. An example of such "stand alone" legislation 
(as opposed to models that build on and amend existing assessment district authority) is HB 1391 proposed by 
Texas Representative Mark Strama. 


19 AB 811 provides a good example of such legislative findings. See Cati^nia Streets and Highways Code section S898.14. 
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7. The Financing Mechanism 


There are two factors that differentiate Energy Financing Districts from other 
types of financing for privately-owned renewable energy/energy efficiency I 

' improvements: i) the addition of an assessment or special tax on the property 
\ tax bill, backed up by a lien on the property, which makes the investment 
I extremely secure, and 2) the attachment of the repayment responsibility to the j 
t property instead of the individual 'i 


There are two factors that differentiate Energy Financing Districts from other types of financing for privately- 
owned renewable energy/energy efficiency improvements: 1) the addition of an assessment or special tax on 
the property tax bill, backed up by a lien on the property, which makes the investment extremely secure, and 2) 
the attachment of the repayment responsibility to the property instead of the individual, which encourages the 
owner to invest in energy upgrades even if he or she is going to sell the property before recouping his or her full 
investment. This section describes how the financing mechanism works for Berkeley along with examples from 
the other cases, the process that Berkeley uses to arrange the financing, and the use of financing partners. 


THE CALIFORNIA MODEL 

Energy Financing Districts allow property owners to "opt in" to the program, whether an assessment district or 
a special tax district to fund improvements to their property. Participants repay the costs of the improvements 
through a special tax or assessment added to their property tax bill. To initiate the financing, the property 
owner executes a single document (a Unanimous Approval under Berkeley's program: a contract under AB 
811 programs) and the local government records a notice of the special tax or assessment In the real property 
records as a lien against the property (a Notice of Special Tax lien under Berkeley’s program; a Notice of 
Assessment under AB 811 programs). These actions combine to impose a senior lien to secure the obligation to 
pay special taxes or assessments, and delinquent special taxes or assessments are paid before a property's first 
mortgage in the case of foreclosure. The fact that special taxes and assessments are paid first means that bonds 
secured by special taxes or assessments are extremely secure. 

Berkeley's special tax financing law (which is based on the Mello-Roos Act) and AB 811 programs give interested 
parties two opportunities to challenge the special tax or assessment lien: during the initial public hearing and 
within a period of time after recordation of the notice of the lien, which is caiied the statute of limitations. In 
California, the statute of limitations in AB 811 proceedings runs for 30 days after recordation of the Notice of 
Assessment, The statute of limitations under the proposed SB 279 would similarly be tied to recordation of the 
Notice of Special Tax Lien, 

Existing lenders on commercial and residential property are likely to be concerned about Energy Financing 
Districts because of the senior nature of the lien, particularly in markets with declining property values, in those 
markets, it may be advisable to wait until home prices have stabilized somewhat, or to require a minimum loan- 
to-value ratio. Because many deeds of trust securing purchase money loans on properties in California may give 
lenders certain rights in the event a senior tax or assessment lien is placed on a property, local agencies may 
also want to encourage or even require property owners to secure an acknowledgement from their lenders that 
participation in the Energy Financing District will not result in the exercise of remedies under the deed of trust. 
This is another matter on which you should consult with your city attorney, county counsel or bond counsei. 

Most property owners who fail to pay their taxes once or twice end up paying them back before their home 
is foreclosed (or. if the lender is simultaneously foreclosing on a delinquent purchase money loan, the lender 
may pay delinquent taxes and assessments in order to preserve its junior lien), so allowing some leeway for late 
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payments is advisable to reduce costs, although the land-secured bond market typically demands an early- 
foreclosure covenant from local government issuers. When a local government issues bonds, investors will 
typically require a debt service reserve fund that can be used to pay debt service in the event of special tax or 
assessment delinquencies. The reserve fund is replenished when the delinquent special taxes or assessments are 
ultimately collected. The City of Berkeley established a reserve fund equal to 6.5% of the outstanding principal 
amount of its bonds, which it funded from its general fund, in addition, as described above, because the City of 
Berkeley did not want to agree to an eariy-foreclosure covenant (instead, the City preferred to allow foreclosure 
to be initiated by the County after five years of delinquencies), it agreed to pay delinquent special taxes from 
"available surplus funds". Many cities will not be willing to fund a debt service reserve fund from their general 
fund and may not be willing to pay delinquent special taxes. As a result, these important security issues are 
still evolving. 

if the property is sold prior to the end of the repayment period, the new owner takes over the remaining special 
tax payments as part of the property’s regular tax bill. New owners are notified of the repayment obligation 
before they purchase the property as a result of recordation of the Notice of Special Tax Lien; a title search 
will reveal the rate schedule for the repayments. The local government should also keep more detailed records 
about the improvements made in case the new owner requests this information. The long repayment period and 
transferability of the payments allows property owners to invest in comprehensive energy savings and renewable 
energy projects that pay back over a longer time frame than many existing financing options allow, 

The interest component of special taxes and assessments are tax deductible at the federal level, similar to 
interest paid on a home mortgage, which is a significant financial benefit to the property owner. To help property 
owners Identify the interest component of their special tax payments, the City of Berkeley creates a schedule of 
special tax payments that separately identifies the interest, principal and administrative expense component of 
each payment. The interest rate will vary between programs depending on the source of funding and how much 
of the program’s administrative cost is built in to the interest rate, 


PROTECTION OF LOCAL GOVERNMENT GENERAL FUNDS 

In general, local governments are concerned about any risk to their genera! funds. Berkeley chose to use special 
tax revenue bonds that are payable only from special taxes and the proceeds of foreclosure in the event of 
delinquency, The City of Berkeley's bonds are not a "general obligation” of the City - the debt does not count 
against the city’s debt limit, nor does it impact Berkeley’s credit rating or otherwise create a direct liability to 
the city’s general fund. Similarly, assessment bonds issued by a California city or county to finance renewable 
energy and energy efficiency improvements will typically be payable only from contractual assessments levied 
under AB 811. 


THE SOURCE OF FUNDING 

in its pilot program, Berkeley issues bonds with an interest rate equal to 3.25% above the 10-year U.S. Treasury 
Note or 6.75%. whichever is greater. Each property owner rr^ay finance up to $37,500 of improvements in the 
pilot program. Initial and on-going administrative fees are built into the special taxes paid by the property 
owners and add approximately 1% to the effective interest rate paid by the property owner, which is currently 
at 7.75%. in the pilot phase Berkeley committed over $1 million in funds for solar PV projects. Berkeley issues a 
"micro" bond for each project so that it can guarantee available funding at a set interest rate on demand. One 
of the issues with funding many small projects is that issuing many small bonds can be extremely expensive. 
Berkeley has contracted with a third party, Renewable Funding, to buy the "micro" bonds that are issued for 
each project. Renewable Funding has the right to aggregate the bonds and resell them in the market. These 
bonds are taxable to the investor at the federal level, but exempt from state income taxes in California. 

Several municipalities are advocating for changes to the federal tax code to allow tax-exempt bonds to 
be used for these programs. 
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The Appendix contains language from the American Clean Energy and Security Act of 2009, passed by the 
House of Representatives in June 2009, that would allow the federal government to provide credit support, 
including the commitment to purchase bonds, for municipalities implementing Energy Financing Districts. 


FINANCING PARTNERS AND PROCESS 

Depending on the capacity and expertise of the local government, it may be helpful to engage financial and 
service partners to provide support. The Requests for Proposals and the partner contracts from Berkeley for 
these services are in Section 12, Most cities will want the bonds to be purchased by a third party, although Palm 
Desert and Sonoma provided initial financing for their programs. In addition, cities may want a third party to 
help with the "front end" administration of a program, including interaction with applicants and review of the 
city's credit criteria for funding. And cities may want a third party to help with the "back end” administration, 
including placing the special tax or assessnr>ent levy on the county property tax roll, interaction with delinquent 
property owners, etc. 

The process and actors involved in the pilot phase of Berkeley's financing arrangement are shown in the table 
below, Berkeley works with Renewable Funding in two separate roles: as the program administrator and as 
the bond purchaser. Jones Hal! is the City's bond counsel, and The Bank of New York Mellon is the City's fiscal 
agent/trustee. The basic process is as follows; 

1, The participant applies for financing. 

2, Renewable Funding, in its role as a service provider to the City, reviews and approves the application 
according to standards established by the City. 

3, The property owner contracts with an installer and installs the improvements. 

4, The participant requests funding for the installed improvements, which includes execution of a Unanimous 
Approval by which the property owner votes in favor of the levy of special taxes on its property and the 
issuance of bonds 

5, The City records the Notice of Special Tax Lien and issues a bond to fund the individual project 

6, Renewable Funding, as the bond investor for the pilot program, buys the bond. 

7, The City issues a check to the property owner and adds the special tax to the property tax rolls. 

8, The County levies special taxes, collects the special tax payments and pays the special taxes to the City. 

9, The City's fiscal agent, The Bank of New York Mellon, makes the bond interest and principal payments with 
special tax revenues received by the City. 
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BERKELEY FIRST SUMMARY OF CLOSING AND TRANSFER PROCEDURES 


1 CATbOORV t i ACTIONS 

FUNDING REQUEST 

1 

Property owner requests 
funding on-line 

Property Owner 



RF notifies City and Financial 

RF 



Advisor of request 

Document 


RF and Financial Advisor prepare 

RF and Financial 

Preparation 


FIRST documents 

Advisor 



RF delivers FIRST documents to 

RF 



property owner via email and mail 



Property owner signs, notarizes 

RF 



and return FIRST documents 



RF notifies City of 

RF 


' 

document receipt 

Document 

Review and 
Delivery 

7 

RF reviews documents to ensure 
completeness 

RF 



RF delivers documents to City 

RF 



& JH (by PDF) 

BOND CLOSING 


Recordation of Notice of 

City 



Special Tax Lien 


10 

Issue, execution and authentication 

City. Jones Hall 


of Bond by City and BNY 

&8NY 


11 

Delivery of Bond executed by 

City and authenticated by BNY 

Jones Hall 

Document 

12 

Delivery of Bond Counsel Opinion 

Jones Hall 

Prepartlon and 
Bond Issue 

13 

Delivery of certified Resolutions and 
Ordinances 

City 


FIRST docs and Payment Schedule 
Unsigned FIRST docs 
Signed FIRST docs 


Notice of Special Tax Lien. 
Unanimous Consent, all original docs 

Notice of Special Tax Lien 
Executed and authenticated Bond 
Executed and authenticated Bond 
Bond Counsel Opinion 
Resolutions and Ordinances 



14 

Oetivery of Property 

Reiated/FIRST documents 

City 

FIRST Docs 


15 

Delivery of City Closing Certificate 

City and Jones Hall 

City Closing Certificate (Exhibit B BPA) 


16 

Delivery of Fiscal Agent Certificate 

BNY and Jones Hail 

FA Closing Certificate (Exhibit C BPA) 


17 

Deposit into Reserve Fund 

City 

Deposit equivalent 6.59i of project 


18 

Delivery of RF Closing Certificate 

RF 

RF Closing Certificate (Exhibit D BPA) 

Bond Purchase 

19 

Delivery of Request for 

Authorization to Withdraw Funds 

RF 

Request for Authorization to Withdraw 
Funds (Exhibit A of Controi Agreement) 


20 

Delivery of Purchase Price via 
wire/check to City 

RF 

Wire Transfer 


21 

Prepare & submit FN024 for check 
Issuance 

aty 

FN024 

Check Delivery 

22 

Delivery of Check to Property Owner 

City 

Check 


23 

Delivery of Autorization to Withdraw 
Funds from Control Account 

City 

Authorization to Withdraw Funds 


24 

Hand billing 1st interest payment for 
financings before 6/15/09 

City 

City Tax Bill 

Payables 

Process 

25 

Transfer debt service payment to 
Special Tax Fund at BNY 

City 

Wire Transfer 


26 

Special Tax Levy 

City 

Transmit new roil to County 


27 

Bond interest payment 

BNY 

Transmit to RF 


RF = Renewable Funding (financing and admin partner) 
JH = Jones Hail (city's bond counsel) 

BNY = Bank of New York (city's fiscal agent) 
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PALM DESERT 

Palm Desert has committed $7.5 million in the first two phases of Its program. The initial capital 
of $2.5 million for phase I was provided by the city’s general fund. An additional $5 million was 
provided for phase il of the program via bonds issued by the city’s Redevelopment Agency, which 
the Agency continues to hold. Phase III funding is expected to be finalized by April 2009. in phases 
I and II. residents paid 7% interest over a term of up to 20 years. The minimum amount is $5,000; 
there is no maximum, although projects greater than $60,000 require approval from the City 
Manager and projects greater than $200,000 require approval from the City Council. 


BOULDER COUNTY 

The Boulder County program offers two types of funds. The first is funding through a limited 
amount of tax-exempt Private Activity bonds, which have a lower interest rate, may only be applied 
to primary residences, and will require applicants to show they make 115% or less of the area median 
Income. The maximum amount that a property owner can obtain through these funds is $15,000. 
The second is funding through taxable bonds, which do not have income restrictions, and will fund 
up to $50,000 or 20% of the property’s statutory actual value, whichever is less. Boulder County 
aggregates applications before issuing bonds. The term is 15 years and the interest rate will depend 
on the interest rate the County gets by selling bonds, but with a maximum of 8.75%. For the first 
round of funding, the rates were 5.2% for the income-qualified funds and 6.68% for the unrestricted 
funds. The program closed its first round of funding in April 2009 with 393 applications for a total 
of $7.5 million in financing. 


BABYLON 

Babylon reclassified C02 as solid waste and tapped into the town’s growing solid waste fund, $2.5 
million of which it can now use as a revolving pool of funds for clean energy projects. The financing 
is tied to the property as a benefit assessment. Residents already receive a bi-annual bill for their 
solid waste benefit assessment; the energy benefit assessment is billed separately on a monthly 
basis. If the property owner is delinquent in paying this bill, the benefit assessment is transferred 
to the property tax bill. The interest rate is 3%, which covers administrative costs. The term and 
monthly payment amount of the benefit assessment fee is determined based on projected energy 
savings from the energy efficiency improvements; the term is chosen to match savings with the 
payments. To date the program has committed approximately $1.2 million to fund 169 projects. 
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8. Administration & Program Costs 

Administration of the program is required on several levels. There need to be local government staff members 
that are ultimately responsible for the program - who oversee its development, manage the parties involved, 
and report progress to the City Council or other government body, the mayor, the city manager, or other 
supervisors. There is also a need for program marketing and a source of information if potential participants or 
the media have questions. Applications must be processed and approved, which should include checking the 
property title, tax records and any other requirements. Finally, there are financial functions such as preparing 
the property tax roll, making payments to participants, and debt service management, in summary, the main 
ongoing administrative areas are: 

• General management, oversight, and coordination 

• Marketing the program and responding to public 
requests for information 

' Processing and approving applications 

• Collecting appropriate documents and recording 
the tax liens 

These roles can be filled by one person or several depending on the size and scope of the program. Some 
of these roles, such as the application processing, can also be subcontracted to a partner organization. The 
decision of how to manage the administration will be unique to the existing capacity and preference of each 
local government. To give a sense of some of the options, the administrative arrangements of our four case 
studies are described below. It is important to note that many of these functions require the same amount of 
staff time whether there are 50 applications or 500 - economies of scale are important for towering costs. We 
also provide a hypothetical program budget to show how the costs for a program might break down, and which 
expenses are start up costs, initial costs per project, and ongoing costs. 


• Bond issuance 

• Property Tax Administration- levying 
special tax or assessment 

• Customer service and assistance 

• Program evaluation 


BERKELEY 

Berkeley does general program management with in-house staff, but contracts out many of the key activities to a 
third party organization. Renewable Funding. Renewable Funding hosts a website, the online application system, 
provides information for customers, checks the title, provides documentation, provides customer support and 
guidance throughout process, and collects the needed paper work to approve the application before the City issues 
a bond and financing. Specific roles for the administrative portion of the financing process are included in Section 7. 

Berkeley’s administrative budget for the first two years is $227,000, which covers many of the startup costs and 
the additional work required to develop a new concept It also covers "extras" such as developing this guide. Grants 
cover $190,000 of this initial budget. Berkeley estimates that the $25 application fee plus an addition to the interest 
rate of approximately 1% (included in the 775% rate) will cover the ongoing administrative costs of this program. 


PALM DESERT 

The program is administered through the Office of Energy Management (OEM). About 1,5 full-time equivalents 
are needed to run the program, and approximately $90,000 from the OEM's annual budget is devoted to the 
financing program administration. Administration includes energy surveys, solar site checks, advising property 
owners, processing applications, managing and tracking frmds, monitoring energy conservation, and integrating 
the program with the Set to Save program. Palm Desert's larger energy efficiency initiative. Energy surveys and 
solar site checks are free and optional consultations done by the OEM to assist property owners in determining 
how to most effectively participate in the program and how to weigh their energy options. 
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Residents must receive bids from at least one contractor before applying for funding. The City then orders the 
title report for verification of owners and lier>s, and reviews the proposed improvements, contractors’ license, and 
proposed costs of the improvements. After the application is approved and the documentation signed, the work 
may start. The city records a lien on the property for die amount of the assessment. For large projects that need 
a partial payment before completion there is a separate cond-act form and the City checks that the equipment is 
onsite and secured. After work is completed, the OEM schedules an inspection. After the inspection and approval, 
the applicant receives the funds needed to pay for the fM-oject cost within approximately three weeks. 


BOULDER COUNTY 

Boulder County does much of its coordination, marketing, and other administration in-house, but it contracts out 
the financing origination and parts of the application processing to two private entities. Administrative costs are 
covered by application and processing fees and potentially by interest on the assessment. The application fee is 
$75, and the processing fee is 1.07% of the total assessment value. Most of this funding will support a program 
administrator/accountant position in the Finance Division of Boulder County, This person, with support from a 
third party organization, will be responsible for reviewing all applications: working with the financial advisor to 
size and sell the bonds; and working with the Assessor’s and Treasurer's Offices to ensure that all applicants' 
properties are included, all liens are filed in time to meet legal deadlines, and certificates of taxes due are 
prepared and distributed to the appropriate property owners. Once the property owner has acknowledged that 
work has been completed, the County, through one of the originators, will pay the contractor directly based on 
the final invoice, This means that the contractor does not receive any upfront deposit or progress payments from 
the County, but receives the final payment directly as opposed to having funds pass through the property owner. 


BABYLON 

Babylon expects most of the administrative costs, excluding the salaries of existing staff members that spend 
part of their time on this project, to be covered by the 3% annual interest rate included in the monthly payments. 
There are three full-time staff working on processing applications, program administration, and measurement 
and verification. In addition, the Energy Director of Babylon spends a significant amount of time working on 
administration, policy, and outreach for the program. Start-up costs included purchase of measurement and 
verification equipment, including blower door equipment and an infrared camera, at a cost of $10,000. 


SAMPLE PROGRAM BUDGEV^ 

We provide a hypothetical budget based loosely on existing programs to give a sense of the types and scale 
of income and expenses that a local government considering this program might expect. The sample budget 
assumes 800 projects financed in a year with an average project cost of $15,000 for a total of $12 miliion in 
funding. These are just estimates, but should give local government leaders who are planning the details of an 
Energy Financing District a place to start. 

The costs are separated into set-up costs, initial expenses that tend to be linked to volume (though some of 
these categories will see economies of scale, such as marketing), and ongoing costs that are based on volume 
(these are costs related to the annual processing of payments). The possible sources of cost recovery can vary. 
Funds can come from 1) application fees, 2) additions to the initial financed amount (essentially a fee tacked on 
to the project cost), 3) increasing the interest rate, and 4) other sources such as the local government's general 
fund, grants, and federal stimulus funds. Funds generated from 2 and 3 are basically interchangeable from a 
financial view point, but having the program costs blended into a set interest rate (as opposed to an additional 
fee) may be more appealing from the customer’s perspective. 


20 This budget is adapted froin projections provided fay Renewable Fwtding, ULC. 
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SAMPLE PROGRAM BUDGET 


Average Project Cost Less Rebates $15,000 

Number of Projects 800 


TOTAL FUNDING REQUIRED (12,000,000 





AVERAGE 
COST OR 

ONE-TIME 

INITIAL 

INITIAL 

COST 

BASED ON 
VOLUME 

ANNUAL 

ANNUAL 
COSTS 
BASED ON 
VOUIHE 


SERVICE 

RESPONSIBILITY 

%PER 
PROJECT 
IN YEAR 1 

SETUP 

COSTS 

FIXED 

COSTS 

FIXED 

COSTS 

TOTAL 

Program 
design A 









^ manage 
local govt 

Local Govt Staff 
or Partner 

$25 

$20,000 





$20,000 

approval 

process 









Application 









g processing 
system 

Local Govt Staff 
or Partf>er 

$15 

$10,000 





$10,000 

setup 









ESTIMATED DESIGN AND PREPARATION 

FOR LAUNCH TOTAL 

$30,000 





$30,000 



SERVICE 



RESPONSIBILITY 


AVERAGE 

COST OR ONE-TIME 
% PER SETUP 
PROJECT COSTS 
IN YEAR 1 


INITIAL 

FIXED 

COSTS 


INITIAL 
COST 
BASED ON 
VOLUME 


ANNUAL 

FIXED 

COSTS 


ANNUAL 
COSTS 
BASED ON 
VOLUME 


TOTAL 


Education S Local Govt Staff 
Marketing or Partner 


$50 


$40,000 


$40,000 


Customer 

Service 


Local Govt Staff 
or Partner 


$50 


$20,000 $4,000 


$24,000 


Review 
Application 
and Project 


Local Govt Staff 
or Partner 


$100 


$20,000 $60,000 


$80,000 


Printing, 

D Reproduction 
& Shipping 


Local Govt Staff 
or Partner 


$20 


$16,000 


$16,000 


ESTIMATED ADMINISTRATION TOTAL 


$40,000 $80,000 


$40,000 


$160,000 
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SAMPLE PROGRAM BUDGET (CONTINUED) 


1 


1 






SERVICE 

RESPONSIBILITY 

AVERAGE 
COST OR 
«PER 
PROJECT 
IN YEAR 1 

ONE-TIME 

SETUP 

COSTS 

INITIAL 

FIXED 

COSTS 

INITIAL 

COST 

BASED ON 
VOLUME 

ANNUAL 

FIXED 

COSTS 

ANNUAL 
COSTS 
BASED ON 
VOLUME 

TOTAL 

L«gai and 
Financing 
Expansas: 









• Bond 
Underwriting 
& Placement 

Bond 

Underwriter 








• Legal 
Counsel 

A 

• Financial 
Modeling 
and Payment 
Schedule 

Bond & Disclosure 
Counsel 

Financial Advisor 

2.13% 

$60,000 


$180,000 


$15,000 

$255,000 

• District 
Formation 
& Tax 

Administra- 

tion 

Special Tax 
Administrator 








U«n 

Racordatlon 

Local Govt Staff 

$75 



$60,000 



$60,000 

Bond Paying 

C and Trantfar 
Agant 

Fiscal Agent 

0.21% 

$10,000 




$15,000 

$25,000 

D 

Coliactlon 

County Tax 
Collector 

0.25% 





$30,000 

$30,000 

ESTIMATED FINANCE TOTAL 


$70,000 


$240,000 


$60,000 

$770,000 

1 CSTiKATKD ADMINISTRATION, PtNANCf, , I 

1 a CT>lCRTCTAk 1 

,100,000 { 


1 »S30,OCW 

j t*0,OD0 

TlbvST'sl'IiWymsm 

i sro.voo 

J 

j 1 
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SAMPLE PROGRAM BUDGET (CONTINUED) 



SERVICE 


RESPONSIBILITY 


AVERAGE FUNDS 
COST OR ONE-TIHE 
% PER SETUP 
PROJECT COSTS 


INITIAL 

FIXED 

COSTS 


FUNDS 
INtTUL 
COST 
BASED ON 
VOLUME 


FUNDS 

ANNUAL 

FIXED 

COSTS 


FUNDS 

ANNUAL 

COSTS TOTAL 

BASED ON 
VOLUME 


. Application „ . ^ 

A _ Property Owner 


$100 

(one time) 


$80,000 


$80,000 


Capitalized 

Expense 

(can be 

recovered ... 

B through Property Owner $40,000 $240,000 $40,000 $320,000 

. ^ ^ ’ (orte time) 

interest rate 
or added 
to financed 
amt) 


Interest 
Rate in 
Exceu 

C fn*'” Properly Owner ° „ $60,000 $60,000 

Service ' (annual) 

(added to 
base interest 
rate) 


Local Govt 
Set Up 
Costs 

O (can also be Local Govt $100,000 $100,000 

recovered 
through 
interest rate) 


ESTIMATED SOURCE TOTAL 


$ 100,000 $ 40,000 $ 320,000 $ 40,000 


seo.ooo 


$S«0,000 
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9. Defining Eligible Projects & Getting Results 

Local governments will need to carefully define what projects are eligible for financing and decide how to verify 
compliance with the eligibility standards. The basics are set by the enabling legislation; in most cases this limits 
financing to energy efficiency and renewable energy measures that are "attached” to the property. But there are 
many details to think through within these broad categories. There are three key questions to address; 1) What 
are the requirements for participating installers and contractors?, 2) What specific measures are eligible?, and 
3) What is the approval process, including any quality assurance? The table below describes how the four cases 
address these questions. 


PROJECT ELIGIBILITY CASE COMPARISON 



RSOU PCMI N'TSi rOQ 
PARTiC‘P4TlNG iNSTALLrR^ 
AND CONTRACTOR. 

]e - ..-••■fSUREi , 

! , ■ ' 

APPROVAL AND OUf^llTV 
ASSURANCE PROCESS 

SeRKELEr I 

CAllFORNrA 

Standard licens.ng and permitting 
requirements. Also must be on 
the list provided by the state- 
sponsored California Solar 

Initiative, which has its own 
set of requirements. 

Solar PV (pilot) 

The state reviews the solar projects 
and provides a rebate reservation 
letter as part of the state solar 
rebate program. Berkeley's 
program administrator checks 
the docurr^entation. 

pAtH o» srnT.v 

CAtlFOftKlA i 

Standard licensing and 
permitting requirements. 

Energy efficiency and solar energy 
projects allowed. Energy efficiency 
improvements must be more 
efficient than the minimum required 
by state efficiency standards for 
new construction (Title 24). 

Program staff reviews the project 
scope to check for eligibility and 
reasonable cost. Site inspection 
of ail projects to ensure quality 
and compliance. 

80ULD£ft ^ 

fOMfiTv 1 

COuOftAOQ 

Standard licensing and 
* mitting requirements. 

Wide range of renewable energy 
and energy efficiency projects 
allowed. Specific requirements 
for each measure included in the 
eligible measures list (see 

Section 12). 

Program staff reviews the project 
scope to check for eligibility. Spot 
checks of some projects to ensure 
quality and compliance, though 
many projects already require a 
building permit and inspection. 

BABVLON. i 

NSW YORK 

ndard licensing and permitting 
uirements, plus certification 
iuilding Performance Institute 
'!) standards. 

Energy efficiency measures such 
as air sealing, insulation, caulking, 
and replacing space heating and 
hot water systenw. The program 
also finances solar energy if the 
home already meets ENERGY STAR 
standards for new homes. 

Program staff reviews the project 
scope to check for eligibility 
compliance and reasonable cost. 
Performance testing is required. 

Also. BPI contractors in New York 
have third party quality assurance 
as part of their certification. 
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GETTING RESULTS 

Energy Financing Districts should be designed to get the biggest impact (both financial and environmental) 
possible from the measures installed. Local governments can provide hands-on support and project guidance, 
as in the cases of Babylon and Palm Desert, which both provide free audits and advice to property owners. The 
staff in Babylon particularly tries to make sure tttat the energy savings are greater than the repayments for the 
improvements. However, this level of support requires expertise on the part of program staff and funding for 
staff time. The assurance given to customers will likely lead to a more successful program in the long run, but 
not all communities have the resources required for this level of service. Local governments that cannot provide 
this type of service can try to fund this work through programs fees, can look to their local utilities or other 
partners for support, or can simply have more basic project standards. 

Another way to increase quality is to require specific training for the contractors. For example, home 
performance contractors trained according to Building Performance Institute (BPI) standards are required for 
energy efficiency financing programs in Vermont and New York. These training programs generally have a third 
party quality assurance component at least for a contractor's first few retrofits, with spot checks after an initial 
period. Energy Financing Districts can also use third party verifiers trained by the Residential Energy Services 
Network^’ (RESNET) to check completed work. Financial benefits to the property owner can be increased by 
requiring that cost-effective energy efficiency measures be done before installing a more expensive solar PV 
system. The City of Berkeley, for example, requires that participants installing solar meet the City’s time-of- 
sale Residential Energy Conservation Ordinance requirements for energy and water saving measures. Babylon 
requires that homes meet the ENERGY STAR performance standard for new homes before installing solar. 


MEASURING SUCCESS 

Measuring the actual Impact of a program will also be important to improving the design over time and 
justifying Its continuation. Program staff should keep a database of statistics with the number of projects, 
types of projects, and projected energy savings (if available). We also recommend asking participants to sign 
a utility bill information release form. Both Berkeley and Boulder County do this, which allows them to access 
the property's utility bill information from before and after the installation to get a sense of the actual energy 
savings from the project. Surveying the participants to get feedback to improve the program design is also 
important: Babylon does this on a regular basis and has been able to continuously improve their program 
as a result. 


21 Website: http:/^www.natresnet.< 
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10. Education & Outreach 


There is an enormous opportunity for education through the availability of an Energy Financing District- 
Information - understanding the benefits of clean energy improvements and how to get the work done - is key 
barrier to action. Research has shown that larger incentives may increase participation in loan programs, but 
marketing and implementation may be even more important than the size of the incentive. In one study, program 
participation varied tenfold between programs offering identical financial incentives. The more successful 
programs were operated by trusted organizations and marketed by word of mouth and other aggressive, direct 
methods.” Local governments have the opportunity to be this trusted source of information and to work with 
local partners to engage the community. Many utilities are already engaged in market transformation efforts, so 
it is vital to check in with the local utility to make sure marketing efforts are complementary where possible. 

One interesting model for increasing outreach is Houston’s Power to People program. This program offers free 
weatherization (so no financing is necessary) to low-income residents, but the outreach techniques may be 
applicable to programs designs that do use financing. The City of Houston targets a neighborhood and sends a 
letter to every household; this effort results in an approximate sign-up rate of 10% of the residents. Then the city 
connects with community leaders, the city council member from the community, church groups, neighborhood 
associations, and others to get the word out. These community groups organize volunteers to do "block walks," 
where they go door to door, talking to their neighbors about the program. They follow that with a block party 
featuring food and music to attract more participants. These techniques are relatively inexpensive because 
they rely on volunteer support, but they have resulted in 40% to 80% participation rates, depending on the 
neighborhood. If a financing program used these techniques and achieved even a fraction of that - say, just 5% 
participation - that would constitute a breakthrough in participation rates for financing programs.” 

Another vital channel for outreach is through contractors and installers. These are the people who will be 
talking directly with customers on a regular basis. The financing program must fit their needs, and they must 
understand it well enough to use it effectively as a sales tool. This requires engaging contractors early on, 
soliciting regular feedback throughout the program development process, and providing workshops to help 
them understand all aspects of the program. 


BERKELEY 

Building on the publicity from a voter passed mandate to adopt a climate action plan, the City 
of Berkeley developed and promoted the pilot program through web sites, focus groups of 
solar contractors and suppliers, an initial web survey of city residents, an advisory group of 
influential experts, and workshops for installers and contractors and for the public. The three 
public workshops consisted of presentations from the City along with Renewable Funding 
(the processing administrator), and the California Soiar initiative (Pacific Gas and Electric). 

Well over 300 Berkeley property owners attended the public workshops, and over a dozen 
solar installers were present to provide information about their services before and after the 
sessions. Promotional materials for the workshops were distributed at libraries, the City’s Permit 
Service Center, neighborhood associations and to a large database collected over the past 
year of persons interested in the program. The program also received extensive publicity in the 
local and national media and interest groups’ newsletters. Enough subscriptions to fill ait forty 
available funding slots were made in less than 10 minutes through an on-line enrollment process. 


22 Stern, Paul C., Elliot Aronson, John M, Oartey, Daniel H. Hill. Eric Hirst, Wdlett Kempton Mid Thomas J. Wilbanks, 'The Effectiveness of Incentives for 
Residential Energy Conservation," Evaluation Review (April 198S, Volume 10. Number 2). 

23 Fuller 2008 (excerpt). 
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PALM DESERT 

The program is promoted through numerous community meetings, the City's website, articles in 
the local paper, and the monthly newsletter that the City distributes to the approximately 32,000 
households in the City. Many people were aware of the program when it started because there was 
a lot of publicity surrounding the passage of AB 8fl. The most effective method of promotion has 
been through solar and air conditioning installers. The City has quarterly meetings with contractors 
about the program to update them on the status of the program and to educate them about the 
application process. 


BOULDER COUNTY 

Outreach is done through the ClimateSmart Loan Program website, public workshops, contractors, 
and other methods. Marketing costs are estimated at $20,000 to $30,000 per year. The County 
entered into a partnership with a local non-profit to provide trainings and workshops. More than 130 
contractors have attended County-sponsored briefings about the program, and many are actively 
promoting the program to their clients. The public workshops guide people through the application 
process and explain the value of an energy audit, describe eligible measures, and encourage 
implementation of other measures, such as compact florescent lights (CFLs) and ENERGY STAR 
appliances that cannot be covered by the program. Attendance at a workshop is mandatory for 
potential applicants and over 1,700 people attended workshops before the first round of funding, 


BABYLON 

Babylon has publicized the program to at! 65,000 detached homes in Babylon. In August 2008, 
all residents received a free compact fluorescent light bulb, an energy tips booklet, and an 
announcement of the Green Homes Program. The cost of this promotional event was covered by 
a public-private partnership, so there was no out-of-pocket expense for the Town, in February 
2009, the Green Homes program was featured on the cover of a recycling calendar sent to each 
home, and the program has been covered widely by other media such as the New York Times and 
Newsday. Program staff and city officials also raise awareness of the program by speaking with 
community groups, schools, and other organizations. 
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11. Conclusion 


With new programs being announced weekly and over ten states pursuing enabling legislation. Energy 
Financing Districts have the potential to make a significant impact on the adoption of energy efficiency and 
renewable energy. Local governments must create robust programs that provide valuable financing services 
while also looking for ways to address other barriers such as lack of information, transaction costs, and the 
uncertainty of savings. Local government leaders can be major catalysts for change, but they must remember 
that their potential for impact does not end when the program is launched - success will come through 
educating both citizens and clean energy providers over time, and by developing community and business 
partnerships that transform the market for clean energy services. 

Scale is the next big challenge for Energy Financing Districts. Cities and counties across the country will need to 
experiment and share best practices for encouraging participation. These innovations may be effective outreach 
and education techniques, or they may be ways of pooling risk and assuring savings for individual property 
owners. Creating financing programs on a town-by-town basis can also be a siow process. It will be important 
for local government leaders to experiment with new models that speed up the adoption process and allow 
this type of financing to scale up more quickly. This may be through a countywide approach as in the case of 
Boulder County, or it may be through statewide support for these programs, or some other yet-to-be-deveioped 
mechanism. Additional support can also come from the billions of dollars designated for State Energy Programs, 
Energy Efficiency and Conservation Block Grants, and Qualified Energy Conservation Bonds through the 
stimulus package. An Energy Financing District is a stimulus program - it creates jobs, saves energy, protects 
the climate, and invigorates local economies. 
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12. Resources 

The links to ail of these resources can be found at: httpi/yrael.berkeley.edu/financing/resources and additional 
resources from the City of Berkeley can be found at http:/ycityofberkeley.info\sustainable 


STATE ENABLING LEGISLATION 

Guidance from Vote Solar / Wilson Sonsini Goodrich and Rosati 

A memorandum prepared for the Vote Solar Initiative by Wilson Sonsini Goodrich and Rosati that describes the 
assessment district authority in various states and amendments to state law necessary to implement Energy 
Financing Districts. The states reviewed are Arizona, Florida, Hawai'i, Michigan. Nevada, New Jersey, New 
Mexico, New York. Oregon. Texas, and Washington. The legislation for ail states with legal authority for this 
type of financing can also be found at http:yywww.dstreusa.org under the policy category called "Property Tax 
Financing Authorization". 

California - Assembly Bill 811 

Colorado - House Bill 08-1350 

New Mexico - Senate Bill 647 

Virginia - Senate Bill 1212 

Maryland - House Bill 1567 

Vermont - House Bill 446 


BERKELEY, CA 

Participant Info 

This document provides general information for potential participants, including a program overview, 
participation deadlines, screen shots of the program website, etc. 

Program Terms 

This document describes the program terms for the participant, including how the program functions, the 
participant’s responsibilities, and clarifications about what the municipalities will not be responsible for (such as 
the performance of the solar PV system). 

Contractor Focus Group Script 

Berkeley ran four separate focus groups with solar installers, energy efficiency contractors, solar thermal 
contractors, and equipment vendors, These sessions were intended to both educate these stakeholders, 
and also get feedback that could help shape the program. This script was used by Research into Action, the 
organization contracted to run the focus groups. 

Contractor Focus Group Findings 

This document summarizes the findings from the focus groups, which were used to shape the Berkeley 
FlRSTpiiot program. Opinions expressed by the participants include enthusiasm for the basic concept, resistance 
to requiring energy efficiency measures before other measures, opposition to the city aggregating customers or 
bulk purchasing equipment and supplies, and some concern about needing to wait until the final approval of the 
installed measures before receiving payment. 
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Market Research 

Results from a web survey of over 200 Berkeley residents to assess their potential interest in the Berkeley 
FIRST program. 

Approval of Concept for Financing District 

The initial request for the City Council to approve the concept of exploring the development of a municipal 
financing program (November 6, 2007). 

Intent to Establish Revenue and Contracts 

This resolution approves the acceptance of the grants awarded to Berkeley to fund the program's start up costs 
(April 22, 2008). 

Amendment to Municipal Code to Establish Special Tax Financing Law 

This document requests a first reading of the ordinance to amend the Municipal Code to Establish Special Tax 
Financing Law; includes text of the law (April 22, 2008). 

intent to Establish Financing District and Amend Local Goals and Policies 

This document request Council resolutions to (1) set forth the City Council’s intention to establish a Sustainable 
Energy Financing District: (2) set forth the City Council’s intention to incur bonded indebtedness: and (5) 
approve Amended and Restated Local Goals and Policies for Community Facilities Districts and Special Tax 
Districts (July 22, 2008). 

Public Hearing to Establish Financing District 

This document includes the Resolution of Formation of the Sustainable Energy Financing District, the Resolution 
of Necessity to incur Bonded Indebtedness, the Ordinance Ordering Levy of Special Taxes, the Method of 
Apportionment description, and a Rate Supplement example (September 16, 2008). 

Bond Purchase Contract 

This legal document describes how and under what terms the city will issue the bonds and then sell them to the 
bond purchaser (Renewable Funding). 

Fiscal Agent Agreement 

The Fiscal Agent Agreement addresses the execution of the bonds and the method of funding for the debt 
service, administrative fees, and reserve funds. 

Closing and Transfer Procedures 

The spreadsheet shows the process flow for the actions that are required to issue the bonds and pay 
debt service. 

Special T^x Consultant’s Scope of Work 

Berkeley contracted with a special tax consultant to provide guidance and also develop the Method of 
Apportionment and Rate Supplement. 

Professional Services Contract with Renewable Funding 

This document describes the administrative services provided to the city by Renewable Funding LLC, 

Approval of Bond Purchase and Administration Agreements 

This document includes the council resolutions to approve the Bond Purchase Agreement and the 
Administration Agreement with Renewable Funding. 
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PALM DESERT, CA 

Program Talking Points 

Concise Q&A about the Palm Desert program and the role of AB 811. 

Loan Process 

This document reviews the entire loan process for the Palm Desert program, include the loan application criteria 
and the administrative responsibilities of the city. 

Program Report and Administrative Guidelines 

Detailed report describing how the program functions, eligibility, requirements, etc. 


BOULDER COUNTY. CO 

Resolution Establishing the Local Improvement District 

Formal resolution to set up the county-wide district. 

List of Eligible Measures 

Boulder County’s list of eligible measures, requirements, and available rebates and tax credits. 

Homeowner Workshop Presentation 

Boulder County requires all of the participants to attend a public educational workshop. This is the presentation 
given at that workshop. 


BABYLON. NY 

Setf'Check Home inventory Form 

Babylon starts off the assessment of energy savings potential with this ‘'self-check" form to get key information, 

Sample Homeowner Contract 

Sample contract between the Town of Babylon and the homeowner. 

Sample Contractor Contract 

Sample contract between the Town of Babylon and the contractors performing the retrofit work. 

Defense of the Program’s “Public Purpose” 

In response to a local challenge about the "public purpose" being performed by the LIGH financing program. 
LIGH staff drafted this memo 
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Appendix 


The foltQwing excerpt from the proposed American Clean and Security Act of 2009. as passed by die 

HiMJse of Representatives on June 26. 2009. would provide credit support for Energy Financing Districts at the 
federal level. 


TITLE 1. SUBTITLE I 

SEC les. INDIRECT SUPPORT. 

(a) IN GENERAL.—For the purpose of enhancing the availability of private financing for clean energy technology 
d^oyment, the Administration may^ 

0> provide credit support to portfolios of taxable debt dsligations originated by state, local, and private 
sector entities diat enable owners and users of buildings and industrial facilities to— 

(A) significantly increase the energy efficiency of such buildings 
or fecilities; or 

(B) install systems that individually generate electricity from renewable energy resources and have 
a capacity of no more than 2 megawatts: 

(2) facilitate financing transactions in tax equity markets and long-term purchasing of clean energy by state, 
local, and non-governmental not-for-proht entities, to the degree and extent that the Administration 
determines such financing activity is appropriate and consistent with carrying out the purposes described in 
Section 182 of this Act: and 

(3) provide credit support to portfolios of taxable debt obligations originated by state, local, and private 
sector entities that enable the deployment of energy storage applications for electric drive vehicles, 
statlonvy af^llcations, and electricity transmission and disb'ibution. 

(b) DEFINmONS.— For purposes of the section: 

(1) CREDIT SUPPORT.—The term "credit support" means— 

(A) direct loans, letters of credit, loan guarantees, and insurance products: and 

(B) the purchase or commitment to purchase, or the sale or commitment to sell, debt instruments 
(including subordinated securities). 

(2) RENEWABLE ENERGY RESOURCE.— The term "renewable energy resource" shall have the meaning given 
that term in section 610 of the Public Utility Regulatory Policies Act of 1978 (as added by 2 section 101 of 
this Act). 

(c) TRANSPARENCY.— The Administration shall se^ to foster through Its credit support activlties- 

(1) the development and persistent application of standard contractual terms, transparent underwriting 
standards and consistent measurement and verification protocols, as apcHicable: and 

(2) the creation of performance data that promotes effective underwriting and risk management to support 
lending markets and stimulate the development of private investment markets. 

(d) EXEMPT SECURITIES.— Ail securities insured or guaranteed by the Administration shall, to the same extent 
as securities that are direct obligations of or obligations guaranteed as to the principal or interest by the United 
States, be considered to be exempt securities within the meaning of the laws administered by the Securities and 
Exchange Commission. 
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